How much lack of mastery is there in a better-than-average high school in the fundamental skills of arithmetic, and what is the nature of the deficiencies? by Lund, Ray John & Belliveau, Florence E.
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1943
How much lack of mastery is there
in a better-than-average high
school in the fundamental skills of
arithmetic, and what is the nature
of the deficiencies?
https://hdl.handle.net/2144/7889
Boston University
BOSTON UNIVERSITY 
SCHOOL 0~ EDUQATION 
THESIS 
HOW MITCH LACK OF MASTERY IS TBERE IN A BETTER-
THAB - AVERAGE HIGH S.OHOOL IN TRJ FtnmAUE!T.A.L 
SKILLS OF ARITHMETIO • Am) WHAT IS THE NATURE 
OF ~HE DEFICIENCIES ? 
Ray John Lund 
Subaitted by 
B.s. E. in Education. ~itohburg 
state Teachers' College. 1~36 
{In pa:rtial fulfillment of the 
reqairemeute for the degree of Kaster of Education) 
~a. 
~lore~a• E. Belliveau, M.A. Beeton ·UnivereitJ, 1e41 
I I 
First ·Reader: Dr. G117 M. Wilson ,Pro.fessor of Education 
»neritus 
Seeond Reader: Dr. Robert E. Bruce, Professor of Mathematics 
Emeritus 
Third Reader: Dr. Howard L . Kingsley, Professor of Education 
S.ct ;v) 
~~4-1 . ~====-·-=· =·-=·=---=-·=tt=· ===-==-l 
lMw 
eo r' l 
AODOWL!IDGEMENT 
~he authors hereby wish to express their 
appreciation to the scboo1 administration whiah so kind1y 
lent its facilities and time to the furthering of this 
research. They also wish to aaknow1edge their indebtedness 
to Dr. Guy M. Wilson for his continued interest and 
cooperation in the work undertaken. 
CONTENTS 
I. CHAPTER I.-- INTRODUCTION •••..•••••••••••••••• 
a, Statement of the :Problem •••••••••••• 
b. Historical Background ••••••••••••••• 
o. :Previous Studies in the Field ••••••• 
d. Setting of this Study ••••••••••••••• 
Page 
1 
1 
3 
9 
11 
II. CHAPTER II.-- TESTING AND DIAGNOSIS........... 13 
a. Introduction........................ 13 
b. Method of Testing................... 14 
c. Correction of the Tests............. 15 
d. Method of Determining the Corrective 
Load................................ 17 
e, :Partial Diagnosis of Results........ 18 
f. Recording The Teet Results.......... 19 
g. The Test Results.................... 20 
I 
III. CHAPTER III. -- ERRORS ON THE ADDITION AND 
MULTIPLICATION TESTS BY BOTH THE BOYS 
AND GIRLS IN THE COLLEGE COURSE'; 
GRA.DE XII. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 202 
a. Distribution and Analysis of Errors 
on the Addition Test................ 203 
b. Distribution and Analysis of Errors 
on the :~u1tl~lication Test......... 215 
IV. CHAPTER IV. - .... SUMliiARY AND CONCLUSIONS....... • 227 
a. Summ.ary. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 22 7 
b. Conclusions and Reflections......... 235 
V. BIBLIOGRAPHY.. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 238 
VI. AJ?:PENDIX A.--TABLE SHOWING THE COVERAGE OF THE 
. FUNDAMENTAL ADDITION FACTS IN THE 
WILSON AP TEST................... 244 
APPENDIX B.-- COPIES OF TESTS USED............ 245 
i 
I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII • 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September,l940, 
to Sixty-Four Tenth Grade Boys in the. 
College Course. 
Showing the Distribution of Scores, in 
Relat:t.on to the Time in Minutes on the 
Wilson AP Test, given in September,l940, 
to Sixty-Six Tenth Grade Girls in the 
College Course. 
Showing the Distribution of Scores, 
Relation to the Time in :Thrrinutes, on 
Wilson AP Test, given in September, 
to Twenty•Nine Tenth Grade Boys in 
Commercial Course. 
in 
the 
1940, 
the 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Seventy-Four Tenth Grade Girls in the 
Commercial Course, 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Seventy-Three Tenth Grade Boys in the 
Social Arts Course. 
Showing the Distribution of Scores, 
Relation to the Time in Minutes, on 
Wilson AP Test, given in September, 
to Thirty-Four Tenth Grade Girls in 
Social Arts Course. 
in 
the 
1940, 
the 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Fifty-Four Eleventh Grade Boys in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Seventy-One Eleventh Grade Girls in the 
College Course. 
ii 
Page 
22 
24 
26 
28 
30 . 
32 
38 
40 
IX. 
x. 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Twenty-Seven Eleventh Grade Boys in the 
Commercial Course. 
Showing the Distribution of Sooree, in 
Relation to the Time in Minutes, on the 
Wilson AP Teet, given in September, 1940, 
to Seventy-Six Eleventh Grade Girls in the 
Commercial Course. 
XI • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson Al? Teet, given in September, 1940, 
to One Hundred One Eleventh Grade Boys in the 
l?a.ge 
42 
44 
Social Arts Course. 46 
XII. 
XIII. 
XIV. 
XV • 
XVI • 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson Al? Test, given in September, 1940, 
to Forty-Five Eleventh Grade Girls in the 
Social Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Teet, given in September, 1940, 
to Fifty-Four Twelfth Grade Boys in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson Al? Test, given in September, 1940, 
to Fmrty-One Twelfth Grade Girls in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Teet, given in September, 1940, 
to Thirty-One Twelfth Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Sixty-Two Twelfth Grade Girls in the 
Commercial Course. 
iii 
48 
54 
56 
58 
60 
I 
...... 
XVII • 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson A:P Test, given in September, 1940, 
:Page 
to One Hundred Four Twelfth Grade Boys in the 
Social Arts Course. 62 
XVIII~ Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson AP Test, given in September, 1940, 
to Forty-Four Twelfth Grade Girls in the 
Social Arts Course. 64 
Table IA. Showing the Results of the A:P Test,given 
in September, 1940, to the Pupils of the 
College, Commercial, and Social Arts Courses. 
It shows the mean scores, the per cents of 
perfect scores, the mean times, the correct-
ive loads, and the lowest scores for all 
courses in all grades on the AP Test. 70 
XIX • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Nilson SP Test, given in September, 1940, 
to Sixty-Three Tenth Grade Boys in the 
College Course. 73 
XX. Showing the Distribution of Soo res, in 
Relation to the Time in Minutes, on the 
Wilson S:P Test, given in September, 1940, 
to Sixty-Nine Tenth Grade Girls in the 
College Course. 75 
XXI. 
XXII. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Twenty-Eight Tenth Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Sixty-Two Tenth Grade Girls in the 
Commercial Course. 
iv 
77 
79 
XXIII. 
~v. 
XXV. 
XXVI. 
XXVII. 
XXVIII. 
XXIX. 
XXX • 
TABLES 
Showing th~ Distribution of Scores,in 
Relation to the Time in Minutes, on the 
Wilson SP Teet, given in September, 1940, 
to Seventy-One Tenth Grade Boys in the 
Social Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Forty-Eight Tenth Grade Girls in the 
Social Arts Course. 
Showing the Distribution of Score~, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Fifty-Four Eleventh Grade Boys in the 
Page 
81 
83 
College Course. 85 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Seventy-Seven Eleventh Grade Girls in the 
College Course. 87 
Showing the Distribution of Scores, in 
Relation to the Tim~ in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to ~wenty-Five Eleventh Grade Boys in the 
Commercial Course. 89 
Showing the Distribution of Scores, in 
Relation to the Time in M~nutes, on the 
Wilson SP Test,given in September, 1940, 
to Seventy-One Eleventh Grade Girls in the 
Commercial Course. 91 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Ninety-Four Eleventh Grade Boys in the 
Social Arts Course. 93 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Fifty-Three Eleventh Grade Girls in the 
Sooial Arts Course. 95 
XXXII. 
XXXIII. 
XXXIV • 
XXIV • 
XXXVI • 
Table IB 
XXXVII • 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Forty-Three Twelfth Grade Girls in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Fifteen Twelfth Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
~ilson SP Test, given in September, 1940, 
to Eighty-Two Twelfth Grade Girls in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Ninety-Seven Twelfth Grade Boys in the 
Social Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson SP Test, given in September, 1940, 
to Forty-Eight Twelfth Grade Girls in the 
Social Arts Course. 
Showing the Results of the SP Test,given 
Page 
99 
101 
103 
105 
107 
in September, 1940, to the Pupils of the 
College, Commercial, and Social Arts Courses. 
It shows the mean scores, the per cents of 
perfect scores, the mean times, the correct-
ive loads, and the lowest scores for all 
courses in all grades on the SP Test. 109 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Sixty-Four Tenth Grade Boys in the -
College Course. 112 
vi 
mviii. 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Sixty-Seven Tenth Grade Girls in the 
College Course. 
XXXIx·· ~ . . Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Twenty-Nine Tenth Grade Boys in the 
Page 
114 
Commercial Course. 116 
XL • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Sixty-Two Tenth Grade Girls in the 
Commercial Course. 118 
XLI • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Seventy-Five Tenth Grade Boys in the 
Social Arts Course. 
XLII. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Forty-Two Tenth Grade Girls in the 
120 
Social Arts Course. 122 
XLIII. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Fifty-One Eleventh Grade Boys in the 
College Course. 128 
XLIV. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Seventy-One Eleventh Grade Girls in the 
College Course. 
vii 
130 
TABLES 
XLV • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Twenty-Six Eleventh Grade Boys in the 
Page 
Commercial Course. 132 
XLVI. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson r{P Teat, given in September, 1940, 
to Seventy-Two Eleventh Grade Girls in the 
Commercial Course. 134 
XLVII. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to One Hundred Two Eleventh Grade Boys in the 
Social Arts Course. 136 
XLVIII. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Forty-Six Eleventh Grade Girls in the 
Social Arts Course. 138 
XLIX. Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Fifty-Four Twelfth Grade Boys in the 
College Course. 144 
L • Showing the Distribution of Scores, in 
Relation to the Time in :Minutes, on the 
7ilson l~ Test, given in September, 1940, 
to Forty-Two Twelfth Grade Girls in the 
College Course. 146 
LI • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson D.~ Test, given in September, 1940, 
to Fifteen Twelfth Grade Boys in the 
Commercial Course. 148 
LII • Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Seventy-Nine Twelfth Grade Girls in the 
Commercial Course , 150 
viii 
LIII. 
LIV • 
Table IC 
LV • 
LVI • 
LVII. 
LVIII. 
TABLES 
Page 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to One Hundred One Twelfth Grade Boys in the 
Social Arts Course. 152 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson MP Test, given in September, 1940, 
to Forty-Seven Twelfth Grade Girls in the 
Social Arts Course. 154 
Showing the Results of the MP Test, given 
in September, 1940, to the Pupils of the 
College, Commercial, and Social Arts Courses. 
It shows the mean scores, the per cents of 
perfect scores, the mean times, the correct-
ive loads, and the lowest scores for all 
courses in all grades on the MP Test. 160 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
WilsonLDP test, given in September, 1940, 
to Sixty ... lPour Tenth Grade Boys in the 
College Course~ 
Showing the Distribution of Scores, in 
Relation to the Time in ~tTinutes, on the 
Wilson LDP Test, given in September, 1940, 
to Sixty-Seven Tenth Grade Girls in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Thirty Temth Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Sixty-One Tenth Grade Girls in the 
Commercial Course. 
ix 
163 
165 
167 
169 
LIX. 
LX • 
LXI. 
LXII. 
LXIII. 
LXIV. 
LXV • 
LXVI • 
T.4..BLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Seventy Tenth Grade Boys in the 
Social Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDI' Test, given in September, 1940, 
to Forty-Three Tenth Grade Girls in the 
Social Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Fifty-Four Eleventh Grade Boys in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wi lson LDP Test, given in September, 1940, 
to Seventy Eleventh Grade Girls in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Twenty-Seven Eleventh Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Seventy-Five Eleventh Grade Girls in the 
Commercial Course. 
-Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Teat, given in September, 1940, 
to One Hundred Five Eleventh Grade Boys in 
the Social Arts Course, 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Teat, given in September, 1940, 
to Forty-Four Eleventh Grade Girls in the 
Social Arts Course. 
X 
Page 
171 
173 
175 
177 
179 
181 
183 
185 
LXVII • 
LXVIII. 
LXIX • 
LXX • 
LXXI • 
LXXII • 
TABLES 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Fifty-Three Twelfth Grade Boys in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Forty-Two Twelfth Grade Girls in the 
College Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in S~tember, 1940, 
to Fifteen Twelfth Grade Boys in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Eighty Twelfth Grade Girls in the 
Commercial Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Ninety-Seven Twelfth Grade Boys in the 
SO<«Jial Arts Course. 
Showing the Distribution of Scores, in 
Relation to the Time in Minutes, on the 
Wilson LDP Test, given in September, 1940, 
to Forty-Eight Twelfth Grade Girls in the 
Social Arts Course. 
xi 
Page 
187 
189 
191 
193 
195 
197 
Table ID 
LXXIII. 
LXXIV. 
TABLES 
Page 
Showing the Results of the LDP Teet, given 
in September, 1940, to the Pupils of the 
College, Commercial, and Social Arts Courses. 
It shows the mean scores,- the per cents of 
perfect scores, the mean times, the correct-
ive loads, and the lowest scores for all 
courses in all grades on the LDP Test. 199 
Showing the Distribution of Errore made on 
the Wilson AP Teet, given in September,l940, 
to Ninety-Five Twelfth Grade Boys and Girls 
in the College Course. 209 
Showing the Distribution of Errore Made 
on the Wilson MP Teat, given in September, 
1940, to Ninety-Six Twelfth Grade Boys 
and Girls in the College Course. 218 
xii 
GRAPHS 
Page 
I. Showing a Comparison of Percentages of Scores 
Achieved by the Tenth Grade Boys of the Three 
Courses in Addition 
II. Showing a Comparison of Percentages of Scores 
Achieved by the Tenth Grade Girls of the Three 
Courses in Addition. 
IIi. Showing a Comparison of Percentages of Scores 
Achieved by the Eleventh Grade Boys of the 
Three Courses in Addition. 
IV. Showing a Comparison of Percentages of Scores 
Achieved by the Eleventh Grade Girls of the 
Three Courses in Addition. 
v. Showing a Comparison of Percentages of Scores 
Achieved by the Twelfth Grade Boys of the 
34 
36 
50 
52 
Three Courses in Addition. 66 
VI. Showing a Comparison of Percentages of Scores 
Achieved by the Twelfth Grade Girls of the 
Three Courses in Addition. 
VII. Showing a Comparison of Percentages of Scores 
Achieved by the Tenth Grade Boys of the Three 
Courses in Multiplication. 
VIII. Showing a Comparison of Percentages of Scores 
Achieved by the Tenth Grade Girls of the 
Three Courses in Multiplication. 
xiil 
68 
124 
126 
GR.Al.>HS 
IX. Showing a Com~arison of Percentages of Scores 
Achieved by the Eleventh Grade Boys of the Three 
Courses in ]/ful ti~lication. 
X. Showing a Com~arison of Percentages of Scores 
Achieved by the Eleventh Grade Girls of the 
Three Courses in Multi~lication. 
XI. Sho•ing a Com~arison of Percentages of Scores 
Achieved by the Twelfth Grade Boys of the Three 
Courses in Multi~lication. 
XII. Showing a Com~arison of Percentages of Scores 
Achieved by the Twelfth Grade Girls of the 
Three Courses in Multiplication. 
IA. Showing the Distribution of Mistakes Made by the 
Twelfth Grade Girls and Boys of the College Course 
Page 
140 
142 
156 
158 
on the Addition Test. 212 
IB. Showing the Distribution of Mistakes Made by the 
Twelfth Grade Boys and Girls of the College Course 
on the Multiplication Test. 224 
CHAPTER I 
INTRODUCTION 
Statement of Problem. There are two t,rpes of servi4e subject 
matter taught to pupils today: those which he must know, and 
those which he must know how to find. It ia reasonably es-
tabliShed that the fundamental processes of arithmetic should 
1 
fall into the first class. A. pupil should know his addition, 
subtraction, multiplication, and division processes. DQes he ? 
And when ? Should addition, for example, be mastered by the 
end of the third grade, the sixth grade, the eighth grade, or 
the twelfth grade ? There will be different answers to this 
question, but surely no one would hesitate to say that the 
fundamental processes should be mastered by the end of the 
twelfth grade. But are they ? This thesis assembles and in-
terprets data bearing directly on this question. 
Young says: "There .is no other subject, except the 
use of the mother tongue, which is so intimately co~ected with 
everyday life and so necessary to the successful conduct of 
2 
affairs." The question with which this study deals is 
1. surveys by Wilson, Wise. Woody,et al. See Bibliography. 
2. Young, J.W.A., Teaching of Mathematics, p.l3, Longmans, 
Green & Company, London, 1907. 
How much lack of mastery is there 1n the Senior High School 
in the fundamental skills of arithmetic, and what is the nat-
ure of the defi~iencies ? 
"The purpose of teaching arithmetic has come to be 
recognised as the acquisition of power to calculate within the 
1 
limits of the needs of the average well-informed citizen." 
A basic task in teaching arithmetic is that of teaching the 
fundamental operations of addition, subtraction, mul tiplioa-
tion and division. Theee operations. may be called the "mach-
inery" of arithmetic. When a pupil has once acquired this 
machinery, his work with it is thereafter largely mechanical, 
and it · is very desirable that it should be so. Walker says, 
"It is difficult to imagine a greater wrong, short of permanent 
injur,r to health, _that can be done to a child than to send him 
into the world to earn his living without the ability to con-
duct numerical operations accurately, and with reasonable fa-
cility. In a store or shop or factory, a lad who can not set 
down figures and add them right every time is little better 
2 
than a cripple." Wilson adds, "No banker wants an assistant 
whose figuring ia eighty per cent accurate. In fact, there is 
no point to figuring if one can figure only eighty per cent 
1. Smith, D.E., "A General survey of the Progress of Math-
ematics in OUr · High Schools in the Last Twenty•fi ve Years", 
The ~irst Yearbook, p.l9, National Council of Teachers of 
Mathematics, BU1:eau o'! Publications, Teachers' College, Col-
umbia University, New York, 1926. 
!. Walker, F.A. Discussions on Educatio~, p.221, Edited by 
J.P. Monroe, Henry Hoft and company, New York, 1899~ 
1 
aoourately." 
Historical Background. Greek mathematicians were in the habit 
o~ discriminating between the science of numbers (aritbmetica), 
2 
and the art of calculation (logistioa). It is this art o~ 
calculation or arithmetic, as we call it today, in which we 
are interested. 
In colonial times the colonists bro~ght to America 
their traditional concepts of the value of arithmetic as well 
as teachers from their homelands. As a general rule, arith-
metic was looked upon as a subject of use only to the lower 
claaaee. It was not considered necessary to a boy's education 
. . 3 
unless he was to enter copmercial life or certain trades. 
But activities of trade and commerce created a demand for arit 
metio, so that it probably was taught from the beginning in 
many places, at least by private tutors. 
The Dutch who settled New York were a commercial 
people, and included arithmetic in their curriculum in New 
1. Wilson, G.K., "The Challenge of One Hundred Per Cent 
Accuracy in the fundamentals of Arithmetic", Educational 
K!thod, Vol• 15, 1935-36, p. New York Oit,f~ · 
2. Ca~cri, 1'., History of Mathematics, p.ll, :MacMillan Com-
pany, lfew York, 1894. ~· 
3. Monroe, w.s., Develo,ment of Aritbmetio as a School SUb-ject, p.5, u.s. Bureau o Education Bh11etin,191v,wo.1o, 
liinington, D.o., 1917. 
1 
Amsterdam and Albany, though not in the outlying villages. 
The New England Puritans were mainly concerned with the propa-
gation of the gospel, but in the governor's Journal for 1645 
is mentioned " ••• ao pounds to an usher who shall also teach 
2 
to read and write and cipher." In 1667, Will Howard, and in 
1668, Robert Cannon "were licensed to keep a writing school 
(in Boston) and to teach children to write and to keep ac-
3 
counts." We find records of teaching arithmetic in Salem, 
~ from 1712 on, in Dedham in 1653, in PlJilouth in 1635, in 
IpsWich in 1652, in Charlestown in 1671, and in Newbury in 
1676. In the So~thern colonies, the education of the masses 
was neglected, and there is no mention Qf arithmetic until 
1710 in South Carolina. In all cases, we find that arithmeti~ 
was primarily a tool of commerce. 
Gradually,the idea of the value of arithmetic began 
to grow, and in 1746, Yale University required arithmetic for 
entrance, followed by Princeton in 1760. In 1789, it was 
made obligatory in public schools in Massachusetts and in 
New Hampshire. In 1807, Harvard required" ••• candidates for 
admission ••• be well grounded in ••• Notation, simple and com-
pound Addition, SUbtraction, Multiplication, and Division, 
1. Monroe, w.s., op. oit. p.ll. 
2. Ibid. p, 7. 
3. Ibid. P• '7 • 
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l 
together with Reduction ana the single Rule ''of Three." 
The growth of academies sbowed eTidenoe of a grow-
ing appreciation of arithmetic and other for.ma of elementary 
mathematics. By 1800, there were about twenty arithmetice 
2 
by American authors, with frequent increaeee to 1821. 
Until 1821, the textbooks were, for the moat part, 
encyclopedic in form. The most prominent feature of them waa 
the large number of rules which were to be applied directly 
to problema of trade and commerce. They were not intended for 
young children. The method of teaching wae for the teacher to 
dictate or copy a rule for the pupil. When the pupil had 
learned the rule, the teacher gave him an example, whioh he 
worked out on his slate. When his answer agreed with that of 
the teacher, the pupil copied rule and example into his copy 
book. No attempt was made to show the pupil how to do the 
e~ple. Indeed, sometimes, the teacher could not tell the 
pupil wherein his work was wrong, and would have been unable 
to work out problems other than those in his own copy book. 
SUch teachers were quite at a loss in trying to do examplea 
from textbooks. When a pupil had completed a copy book exactly 
like his teacher's, he had finished the study of aritbmetic. 
It ~as i~pite of auoh teaching, rather than because of it, 
l· Monroe, op.oit., p.l3. 
2e IQid., p.l6. 
that Nathaniel Bowditch (1773-1838) was able to complete his 
1 
still authoritative work,"The American Practical Navigator". 
In 1821, a new era in the teaching of arithmetic 
began, with Warren Colburn's "Firat Lessons in Arithmetic on 
6 
the Plan ~f Pestalossi". Colburn exerted a greater influence 
on the development of arithmetic in the United States than any 
2 
other person. His arithmetic was entirely different from 
those which preceded it. Pupils were to begin at the age of 
five or six, and continue the "First Lessons" for three or 
four years. The purpose of the book was to furnish practical 
examples for drill, mostly taken from situations which the 
child supposedly could understand. Colburn's arithmetic was 
a decided change from the encyclopedic type which preceded it. 
It was simplified for children, and ma117 advance topics were 
omitted; but, unfortuaately, his basic principle was "mental 
discipline", to which purpose his followers adhered. As the 
nineteenth oentur.y drew to a close, arithaetios were again 
bulging in content, containing many needless processes and 
types of problema of no practical value, but included 
1. Stanford, A., Navigator, p.60.53. William Morrow & Co., 
New York, 1927. Also, smith, D.E., History of Mathematics, 
Vol. 1, p.632, Ginn & Comp~y. Boston• 1924. 
2, Monroe, op, oit., p.53. 
1 
because of their value for mental discipline. 
At the beginning of the twentieth century, there 
arose a movement f0r the expansion of the curriculum, and a 
tendency to eliminate waste in subject matter. At the same 
time, the disoiplinary purpose of arit~etio was being ques-
2 
tioned. Gradually the measurement movement, through the 
work of Rice, Stone, Courtis, et al, began to show the de-3 -
ficienoies in arithmetic. Studies have been and still are 
being made to determine what processes in arithmetic are of 
vital importance to the average citizen. The tendency at the 
present time is to require skill only in those processes which 
stand the test of usage; to teach as appreciation some pro-
cesses of lesser importance; and to place on the strictly 
~ :· :~ Qp tional list those processes for which the average person 
would never have a use. 
At the level of the secondary school, there was 
slow growth in mathematics until the latter part of the nine-
·teenth oentur,y. Three specific sources of stimulation may 
be noted: 
1. Brueckner, L. J., "The Social Phase of Arithmetic In-
struction", T~e National Council of Teachers of Mathematics, 
Sixteenth Yearbook, p.141,t42, BUreau of PUblications, Teacher 
College, Columbia University, B@W York, 1941. 
2, Ibid. P• 142. 
3. See Bibliography , 
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1. President Gilman of Johns Hopkins Untversit7 called 
James J. Sylvester of England to his faculty. Sylvester 
did more than any other man of his ttme to establish 
1 
graduate work in mathematics in America. 
2. President Eliot of Harvard University expanded the 
work of the University to research. 
3. The founding of the American Mathematical Society in 
1888 •. 
Until 1900, there was not much variation in the courses offered 
in High School mathematics. The curriculum was dictated by the 
colleges, and each preparatory school pupil had to be prepared 
in mathematics for the requirements of the college whioh he 
hoped to enter. In 1900, the College Entrance E%amination 
Board was foun4ed, which greatly simplified the work of the 
High School teacher in preparing hie pupils for various col-
leges. The effect of the college entrance requirements was 
to throw arithmetic out of the secondary schools, and to em~ 
2 
phasize courses in Algebra and Geometr,r. 
With the growth of the Junior High Schools in the 
last fifteen years, the tendency has been to combine aritbmetio 
with units in Algebra and intuitive Geometry, resulting in 
1. Smith, D.E., Ristoi! of Mathematics, Vol.1, p.456, Ginn & 
Company, Boston, 192 • 
2. Minniok,J.H. Teaching Mathematics in the Secondary Schools, 
p.S, Prentice Hall Inc., New York. 1939. 
general, "composite"~ or "unified" courses in the seventh, 
1 
eighth, and ninth grades. 
In 1936, the Report of the College Entrance Exam-
ination Board recommended a different t,pe pf examination. 
Instead of the type in which a pupil was examined in each 
phase of mathematics that he has etudie!, there is one math-
ematics examination, the questions of which are of the ladder 
tne, growing oonsecutive.ly difficult, and on all types of 
matheaatica, some of which the pupil may not have had in hia 
High School oeursee. This type of examination allows the 
2 
teacher far broader scope in his teaching of mathematics. 
Previous Studies in the Field on the Degree of Masterz. In 
1908, stone, in testing sixth grade pupils, found g~eat var-
3 
iation, and much work of low quality. In 1912, Courtis, in 
9 . 
2 College Entrance Examination Board, Intl'oductory Pases from 
the Thi~-Sixth Annual Report of the Secretary, p.14. · 
College ~tranoe Examination Board l?ublicatfon, New York,l936. 
3 Stone, o.w. "Aritbmetioal Abilities and Some Factors in 
Determining Them", Contributions to Education! Nuaber 19, 
Teachers College, Columbia Universiti, V, New ork, 1968. 
testing pupils in the schools in New York City, found wide 
variations in th$ same grade; and sometimes the scores in the 
lower grades were better than those in the upper grades, al• 
1 
though all scores were low. Judd, in 1916, in his work in 
st~ Louis and Grand Rapids, found that arithmeti~ caused more 
2 
failures than any other subject. Wilson, in his studies in 
fifteen cities and towns in the Metropolitan Boston area, 
found tha.t the percentages of those not making perfect scores 
in grades six, seven, eight, were as follows: Addition pro-
cess, 69%; upper decade facts in addition, 68%; subtraction 
process, 59%; multiplication process, 71%; long division 
- 3 
process, 85.?%. Hanley, in 1938, found that less than 2% 
of the children tested were making perfect scores in additio 
1 Courtis, s.A., "Measurement of Growth and Efficiency in 
Arithmetic", Elements~ School Teacher, Vol.X, October and 
December, 1909, pp.68~4; 177~199. University of Chicago 
Press, Chicago, 1909. 
! Judd, Charles H., ~easuring the Work of the Public Schools 
The Survey Committee of the Cleveland Foundation, Cleveland, 
Ohio, 1916. 
3 Wilson, G.K., Corrective Load in the Fundamentals of 
Arithmetic in Grades Six, Seven, Eight., W.P.A. Study, 
Boston University, 1937. 
,, 
-1 
in grades four, five, and six. Gillmore, in 1939, found 
that the per cent of perfect $cores in grades seven to twelve, 
in the various tests, ranged from sero to thirty-two, and 
the scores in the upper grades were in some cases lower than 
2 
those in the lower grades. Buckley, in 1940, found that 
pupils in a Senior High School are not ready, nor properly 
equipped, to carry on the revnired work of their advanced 
grade successfully, even though in the lower grades, the 
work on the fundamentals of arithmetic had been of the high-
3 4 
est order, Other studies had confirmed these findings. 
Setting of This Study. Through the cooperation of the 
SUperintendent of Schools in a town of eastern Massachusetts, 
tests in the fundamentals of arithmetic were given to the 
1063 pupils of a senior high school, grades ten,eleven, and 
1 Hanley, G.L., Corrective Load in the Fundamentals of 
Arithmetic in Grades FourfFiveASix., I.I.Thesis, Boston 
university Graduate Schoo , 19 8. 
2 Gillmore, R.H,, Corrective Arithmetic in Senior High School 
Ed. M., Thesis, Boston UniversitY, School of Education, 1939. 
3 Buckley, F.A., What Need is there for a Corrective Arith-
metic Program for PUpils in the Four Co~rses of a Senior High 
School, and What Progress is it Possib~e to Achieve Through 
Group Instruction in a Limited Time ? Ed.M. Thesis, Boston 
University, School of Education, 1940. 
4 Nelson, Yarbrough, Ringer, Houghton, et al. See Biblio-
grapby. 
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twelve. Directions for taking the tests were given by the 
principal through amplifiers, so that conditions were the 
same for every room. Because of the necessity for giving 
two teste in a period, a time limit had to be imposed; hence, 
some of the slower pupils did not finish some of the teats. 
1 
The tests were very simple, involving whole numbers only. 
Those not finishing in the generous time allowed were in 
need of corrective work, regardless of the score made on 
the part of the teet completed. In the following chapters, 
summary tables of the results of the testing are spread 
fully enough to permit independent interpretation. 
1 See Appendix B. 
CHAPTER II 
TESTING AND DIAGNOSIS 
INTRODUCTION. As explained in QJhapter I, the purpose of 
this study is to determine the need for oorreotiTe arithmetic 
in the fundaaental prooea~ee. of arithmetic in a large high 
school in eastern Massaobnaetts. In order to do this, a pro-
gram of testing, which included all pupils i:a all grades of al., 
courses, was initiated. ~or purposes of comparison, the boys 
and girla were grouped aeparately in their different coursea, 
n.aaely; College, Commercial, and Social Art~, in grades X,XI, 
and XII. !he testa used were the Wilson £44ition,SUbt~ction, 
11111 tiplication, and Lo.ng DiT.ision, Invent ory and Diagnostic 
!esta. !hey were given in September, 1940, Copies of these 
testa •re found in the Appendix, along with a table showing 
1 
the coverage of the fundamental addition facta. For oonTeni• 
enoe, these teats in the future will be referred to as the J.P, 
SP, MP, and LDP. teats. 
The basil of -.his stucly will be the results of these 
testa in the fundamental processes of ari tbmetio in all grades 
of the high eohool as noted above. The reBUlts will be re,.. 
corded in tabular form and oompa~iaons made between gradee and 
and. couraes in each of the four testa. !he boys and girls are 
recorded eeparatel7 and comparisons made between them. 
!!Comparable ooTerage fa attained in the teats in the other 
pr~u,eaaes. 
A separate parti$1 analysis of the errore of pupils in 
the twelfth grade of the College Course in the •ddition and 
multiplication processes is ~de in an attempt to indicate 
more clearly what the difficulties are. 
KE~HOD or TESTIIG. In a~iniatering testa to a large body of 
pupils, it is neoessar.r to aet up standards for the a~inia­
tration and the correction of the te.staf the necessity for 
this should be explained to all teachers participating, in 
order to insure results which can be properly oompared.start-
ing and finishing times must be recorded on the paper by the 
pupil himself with the aid of the teacher, who keeps a ~cord 
of the time on the blackboard. 
Speed is aignific~t and essential, but t~e ma~or empha-
sis is on accuracy an4 checking. !cQ lllUOh time on a test 
indicates lack of factual knowledge, process, difficulties, 
counting, or poor work habits. The t~e record is, therefore, 
a significant aid in establishing the oorreotive load. Al-
though we can understand that a greater degree of proficiency 
in a mechanical skill has a commensurately greater speed, 
over-emphasis on the time element should be av~ided in ad-
ministering a test, since it seems to have the effect of 
promoting inaccuracies. 
Por these testa, there were time standards, but the 
time allowed beyond the standards, was sufficient to enable 
any pupil not needing corrective work to complete the testa. 
The tabulated results show some inoompletes which were 
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probably due to itum.fficient lmQwledge of the test atlminie-
tration conditione by the teacher in charge. It might also 
have been due to an unreasonable amount of tim'l necessary 
for the pupil to complete the test. If the time is too 
great, that al~ne will place a child in the correoti~e group. 
These teste were not given by the writers, but 
were administered by the teaching staff of the High School 
under oondi tiona which guaranteed reasonable unifo:rmi ty. 
There are, likewise, some discrepancies in the correction 
of the testa, which are explained in connection with the 
tabulated results. 
CORRECTI_QN £F THE TESTS. The oondi tiona of 
uniformity in correcting the testa were maintained in all 
but some few instancea, This was due to lack of knowledge 
of the proper correcting procedure on the part of a few of 
the workers. The errors were made in example ~ of the 
addition teat; ~· ]!, .!• and! of the subtraction test; 
§ and ! of the multiplication test. Each one of these ex~ 
amples consisted of ten parts. Instead of counting the 
whole example wrong, when a part was missed, credit was 
given for the parte correct. This was obviously wrong. 
The extreme effect upon results would be less than 1% and 
would reduce rather than increase the correoti~e load. It 
does not affect the chief aim of the etady, which shows 
heavy demands for corrective work, All who failed to 
achieve 100 with~n a reasonable ttme limit were considered 
in need of a remedial drill program. 
In correcting the teats, these pQints were taken 
into oonside:ration so as to insure uniformitr: 
a. Omission of decimal point -- wrong. 
b. Omission of $ sign - ... Mt wrong. 
o. All parts of each example .uet be co:rrect, or 
whole example wrong. 
d. In long division. both quotient and remainder. 
if any, must be given. 
e. O•ission of commas not wrong. 
f. Marking over answer within time taken not to 
be considered wrong. 
g. Remainders in fractional form not necessary. 
h. Reduction of fractions not necessary. 
(Optional if done within time limit). 
Uniformity in correcting is necessary in order 
16 
to insure an accurate basis for comparison of results. It 
might be added that, since several people participated in 
scoring the testa, and since the practices were not striotl7 
uniform in each oase, it wo~ld tend to lessen the value of 
comparison between olasees and groups. Differences due to 
grading practices are very small. 
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DETERitllli:NG THE OORBECTIVE LOAD. By corrective 
load ie meant the number of pupils who are in need of drill 
work in some phase of the arithmetic fundamentals program. 
It is obvious that this load will vary in the different pro-
ceases. The corrective load is determined by means of an 
established criterion, a criterion which is set up before 
the testa are administered, and is the keystone of the whole 
corrective program. In this study, the standard of 100~ 
score accomplished within a reasonable time limit was set. 
By this we mean that all pupils who failed to achieve lOo% 
in a fUndamental process within the time allowed, were 
judged to be in need of corrective drill work in that pro-
cess. No time limit was stated to the pupils before they 
started the testa, nor were they bald to a time limit. In 
determining the correo.tive load, however, the standard used 
1 
was that determined by Frederick Buckley in his study. 
The times established by him for the four processes are as 
follows: 
a. Addition -- 6 minutes 
b. Subtraction -- 5 minutes 
. 
c. Multiplication -12 minutes 
d. Long Division --16 minutes 
These time allowances were ample for all pupils 
1. Buckley, op. cit. p.31. 
who were reasonably eecure in the different p~ooessea. 
Buckley determined these time limits by comparing 
standards of grades six, and eight with the medians of the 
teats administered to his own high school pupils. 
It would seem that speed ie a very significant 
factor in any automatic response skill. As a child first 
learns, this is not stressed, but as he matures, his speed 
should increase. Failing to do this, we must go back and 
analyse and diagnose to see what causes the halting re-
sponses. We must find out what causes the incorrect answers. 
Lack of speed would suggest that these responses whioh ebould 
be automatic, are being hindered by inadequately learned 
facts, poor work habits, counting by various devices, suoh 
as lip movement or on fingers, or insufficient knowledge of 
process. 
DIAGNOSIS OF RESULTS. In this study, no attempt 
has been made towards a complete diagnosis of results. The 
twelfth grade college group of boys and girls was selected 
for a partial analysis and diagnosis of diffieulties in the 
addition and multiplication processes, in an endeavor to 
indicate what corrective work was necessary. The diagnosis 
made was based wholly on test papers. A oomplete diagnosis 
would require the teacher to observe each pupil for poor 
work habits, hesitation, counting on fingers, lip m.ovement, 
lack of concentration, or any other factors influencing the 
' 1 
efficiency of his work. 
Analysis and diagnosis are the techniques by which 
the teacher first finds the diffi~ltiee, and secondly, de-
termines the reasons fQr these difficulties. It is then the 
teacher's function to establish and to plan the corrective 
work necessary. This procedure fixes the •o~pe of the re-
medial drill program and concentrates the pupils' efforts 
on the facta and processes oaueing trouble. 
RECORDING THE ~EST RESULTS. The most effective 
method of picturing results is through the use of tables and 
graphs. The results of all the testa in this stud7 have been 
summarized in tabular form. 
Tables I through XVIII show the results of the AP 
test for grades 10,11,12 in the College, Commercial, and Soc-
ial Arts courses for boys and girls separately. Tables XIX 
through mVI show the results of the SP test for the same 
grades, courses, and sexes. Tables XXXVII through LIV show 
' 
the results of the KP teat in a similar manner. Tables LV 
through LXXII show the results of the LDP te.st. Tables LXXIII 
and LXXIV show the distribution of errors for the College 
group, both sexes, of Grade XII on the AP and MP testa. Other 
tables show the combined results for both sexes on each of 
the processes. 
1 Buswell, G.T., Diagnostic Studies in Aritbmetio, p.81, 
~he University of Chicago Press, Chicago, Illinois, 1926. 
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~hese tables show the distribution of aoo:'es in 
re~ation to the ti~e in •i~utee. ~he scol'e,a are on the left, 
and the time in minutes is Shown at the top. 
If any testa have not been completed, they are so 
designated by the term "i~o" with the score indicated in the 
· table. At the right is shown the total number of pupils at 
each score level, and the percentage of pupils at each score 
level. At the bottom of the tabl~ is Shown the distribution 
of pupils by time intervals, and the total number of pupils 
participating in the test is also shown. The median score, 
mean score, median time, mean time, and corrective load are 
indicated at the bottom of the table. See Table I on page 
22. The results of the testa have alao been graphed 
to show the comparison of scores by grades, by courses, and 
by sex, in all grades of all courses for tbe AP and MP tests. 
These graphs bring out very clearly the great amount of re-
medial work necessary in order to bring the pupils in this 
school up to the level of everyday practical business stan-
dard&.. See page 34 for a typical graph. 
Table I read hori•ontallJ $howe tb$t five boys 
or '7.81% achieved pe-rfect scores oflOO. Rt>l!.ding in a like 
manner, 13 or 20.31% of them achieved a score of 96. The 
rest of the table is read in a similar m&Jmer. Of those re-
ceiving 100, one col!l:pleted the teat in 3 minutes; two in 4 
m1:nutea, and two ia 5 m:t.nutea. 
2'1 
When J~&atl v~trtically, !able I sl'lowa that four bo)"s 
completed the test in 3 minutes, five bo7" in 4 mizm.tea, 
fourteen bore in 5 l!linutea, qd eo on -q.p to ~eTf!ln 1\Jlt\er 10 
J!linutea, and four i~oomplete. Sixt,:•four l)()Ja took the teste. 
All the tables in the etuq ar• read in a stmilar 
TABLE I 
. 
Showi~ the Distribution of soore$, in Rel~~ion to t~e Time i~ 
Jlinutes, on the Wilson AP ~ftat, giv•n in Sept~ber, 1940, of . 
SiXtJ. ... !'()ur Tenth Grade Bo,-s in · the College Oouri!UhRigh SehoolF~ 
The scores are on the left and the tU~e in Dlinutea ia at the 
top. !he ·total numbe~ of pupil• a1i eac4 so.ore and tilDe level 
ie ahown. The percentage of pupils at eaoh sco~e level~-eh~~· 
Time in Jlinutee 
Score. 3 4 5 6 7 8 9 10 Ina. Total Pa~ Cent 
100 1 2 2 6 7.81 
96 1 6 2 2 2 13 :::so •. 31 
92 2 1 8 2 3 2 1 1 20 31.25 
88 l 1 1 2 5 7.81 
84 1 2 2 1 1 7 10.94 
81 1 l 1.66 
80 1 1 1 3 4.69 
77 1 l 1.56 
"16 2 2 3.13 
72 1 1 3 6 7.81 
70 1 l 1.66 
64 1 1 1.66 
!o~a! . i ~ !I 1l5 ~ g 5 , I ~~ 9;.99 
Xedian Score 92 Median Time 6 
Me.an Soo re 88.4'1 Jle$D Tiae 6.38 
Corrective Load 92.19% (100 ... 7.81) 
: 
Tablft I shows 
. . . 
the median and mean in both score 
and ttme with the corrective lQ&d indicated. It also shows 
tal number of pupils at each score and tiJDe level with the pe 
oentage of pupils at the various score levels. The results 
tabulated are from the Wilson AJ Teat given in se;t~ber,l9.40 
to sixt,-•four tentb, grade boys in the College Course. It shows 
that the range of scores was from 100 to 64 with the median 
score 92 and the mean eoore 88.47 • !he time :1\'ange wae fl"Olll 
3 minutes tQ 10 minutes with 4 tests incomplete, ~he median 
ttme was 6 mtnntee, the mean. time 6.38 minutes. Five bo7s or 
7.81% achieved perfect scores of 100 withi~ the set tim$ limi~ 
of 6 minutes, the range being from. 3 to 6 minut•a• The co~ 
reotive load for tbis group, therefore, was 9~.19 % (100 •7.81: 
Within the 6 min~te standard, 33 or 51.60 % of the testa were 
oompl•ted, the lowest score being 72. 
So few achieving the present da7 s~dard of per-
fect ecoree o~ the arit~etio fundsme~tala processes, and eo 
maD7 requiring an excessiTe amount of time to complete the 
teat, seems to indicate that alth~ugh the ••an is fairl7 high, 
a large amount of corrective work is needed. 
TABLE II 
Showing the Distrib~tion of Scores, ~n Relation to the Time in 
Jl11nJ.:tes,on th~ Wilson D !est, giTen in Sept$!1be,r.l940, of 
SixtJ•Six Tenth G:ra4e Girls in the College Course in High 
School P. 
The scores are Oll the left and the time in ainutee is at the 
'C;op. The total naber of pupils at eaob score and ttae level 
is shoW». The percentage of pupils at eaoh soore leTel is 
ahown. 
Time in tiimtea 
3 
' 
5 6 '1 8 9 10 
Score Inc. Total Pe;r Cent 
100 3 1 1 6 '1.58 
96 1 6 4 11 16.6'1 
95 1 1 1 . 62 
92 4 1 3 3 2 13 19. '10 
88 1 4 1 4 1 3 1 16 22.'73 
87 1 l 1.62 
86 1 1 1.52 
84 2 1 l 1 6 '7.68 
82 2 e 3.03 
80 1 1 2 4 6.06 
'76 1 1 2 3.03 
'12 1 1 1.52 
68 1 1 1.52 
64 1 1 2 3.03 
63 1 1 1.62 
56 1 1 1.52 
Total 5 20 11 9 r5 9 , 66 99.99 
Median Soon 88 Median Time 7 
Mean Score 8'1.62 Mean Tia~ '1.27 
Corrective ~oad 95.45 % 
Table II ~ow a the median and mean in both so ore 
and t~e with the corrective lQad tndioated. It •lao shows 
the total number of pupils at eaoh score and time level with 
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the percentage of pupils at the various score and time levels. 
The results tabulated are from the Wtleon AP Teet giYen in 
September,l940~ to si~ty ... six tenth grade girls in the College 
Course. It shows that the range of acore8 was from 100 to 56 
with the median score 88 and the mean score 87.62 • The time 
range was from 5 minutes to 10 minutes with seven tests in-
complete. The median time was 7 minutes, the mean ttme 7.27 
minutes. Three girls or 4.55 % achieved perfect scores of 
100 within the set time limit of 6 minutes. Two girls or 3.03% 
completed at 7 minutes and 9 minutes, respectively, with 
scores of 100. 
was 95.45 ~ • 
The corrective load for this group,therefore, 
Within the 6 minute standard, 25 or 37.9 % of 
the tests were completed, the lowest score Qeing 88, 
When only 37.9 % of the pupils tested can complete 
a teet on the fundamental process of addition in a generous 
time limit, and of this group only 3 or 4.55 % of the entire 
class can achieve 100, it would seem that incomplete mastery 
of the subject is rather clearly pointed out. 
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T.ABLE III 
ahowblg the Distribution of Scores, iXl Relation to the Tim~ 
in Jllinutee, on the J.P Te·lt; given in September,l9.a,of Twenty 
Iine Tenth Grade :aoye in the Commercial Oouree~ in High 
Sohool P. 
Th~ · aooree are on the left and the time in minutes is at the 
top, !he toi;al num~er of pupils at eaoh score and tim9 level 
is ehown,!he peroentas- of pupils at each eoore level 18 
shown. 
Time in Minutes 
3 4 5 6 7 8 9 10 
So ore Total Per Cent 
100 4 3 2 1 10 U.4a 
96 1 2 1 4 13. '19 
92 2 2 1 2 1 1 9 31.03 
88 1 1 1 3 10.34 
84 1 1 3.46 
80 1 1 3.46 
68 1 1 3.46 
Total 5 5 4 5 5 3 2 29 99.99 
Jledian Score 92 Median Time 7 
Mean Soore 93.38 Mean ~ime 
Corrective Load 86.21 % 
Table III ehowe the median and mean in both score 
and time with the corrective load indicated. It also shows 
the total ~ber of pupils at each score and time level with 
the percentage of pupils at the various score levels. !he 
results tabulated are f~m the Wilson AP !eat given in Sep-
.... 0.: - . ... 
• . . r.: 
teaber;l940, to twenty•nine tenth grade boys in the co .. er-
cia1 Course. It shows that the range of scores was from 100 
to 68 with the median score 92 and the mean eoore 93,38 • 
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Tbe time r&n$8 !~s from " minutes to 10 minutes. !he median 
time waa 7 min~tee and the ••an time, 6.6 minutes. Four boys 
or 13.79% achieved perfect scores of lOG within the set time 
limit of 6 minutes. Three boys achieve! 100 in 7 minutes, 
and two boys achieved 100 in 8 minutes. The Corrective load 
for thia group. therefore. was 86.21%. W1~h1n the 6 minute 
standard 14 or 48.3~ of the testa were completed, the lowest 
score being 68. 
This group, being a commercial group, would be ex-
pected to do superior work in an arithmetic teet. There are 
many more perfect scores, and the time is likewise better. 
There is definitely a margin of superiority present, but not 
an overwhelming one. When one considers the fact that the 
work of this group is based on the uae of· arithmetic, the 
results are poor and indicate the need of corrective drill 
work. 
=====11===========-= -- ---- -·-·--- - --··--· - -
TABLE IV 
Bhowing the Distribution of Soores, in Rttlation to the Time 
in Minutes, on the Wilson U Test, given in Sttpt$mber, 1940, 
of Seventy·~o~r Tenth Grade Girls in the Commercial Oourse 
in High Sohool l. 
The scores are on the left, and the time in minutes is at 
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the top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each sco~ level 
is shown. 
Time in Minutes 
3 4 6 6 7 8 9 10 
Score tno. Total Per Cent 
·100 2 7 1 2 2 ·14 18.92 
96 1 3 1 3 2 10 13.61 
92 4 1 3 3 2 1 1 15 20.27 
91 1 1 1.36 
88 3 2 6 2 1 14 18.92 
87 1 l 1.36 
84 1 1 2 1 2 'I 9.66 
83 2 2 2.'10 
82 1 1 1.36 
80 1 1 2 2.'10 
'19 1 1 1.35 
'18 l 1 1.35 
'16 1 1 I 2.'10 
68 1 1 1.36 
60 1 1 1.36 
56 1 1 1.35 
Total 11 14 13 10 12 2 10 '14 100.08 
M:eclian Score 92 llJdian Time 6 
llean Soore 89.'1! Mean !ime 6.19 
Corrective Load 86.49~ 
Table IV shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time . level with 
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the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson~ T~st given in Sep-
tember, 1940. to seventy-four girls in the tenth grade of 
the Commercial Course. It shows that the range of scores was 
from 100 to 56, with the median aoore 9! and the mean score 
89.?.2~ The time was from 4 minutes to 10 minutes, with 10 
testa incomplete. The median time was 6 minutes, and the 
mean time, 6.19 minutes. Ten girls or 13.51% achieved per-
feet acorea of 100 within the set ttme liai~ of 6 minutes. 
Two girls achieved 100 in 7 minutes, and two in 8 minutes. 
The corrective load for this group,therefore, was 86.49 %. 
Within the 6 minute standard, thirty ... eight or 51,4% of the 
teats were completed, the lowest soore being 56. 
The mean time for the girls in the ·eo=nercial 
course was lower than the mean time for any of the other ~an~ 
grade groups. The element of acouraey in work is as n~tioe­
able in its absence, howevt~· The mean ttme is not too valid, 
since ten girls failed to ·oQmplete, for some reason not stated. 
It is significant to note,also, that the eight lowest scores 
likewise took the longest time to complete, and of these 8, 
only 4 did actually complete. 
TABLE V 
Showing the Distribution of Sooree, in Relation to the !tm• 
in Minutes, on the Wilson AP !eat, given ·in September, 1940, 
of Se~entr•Three Tenth Grade Bo7a in the So.cial Arta Course, 
in High School 1!'. · 
The score.e are on the left, and the time in mintes is at the 
top. The total number of pupils at eaoh IOQre and time level· 
is shown. The percentage of pupils at each score level is 
shown. 
Time in Mimltes 
3 4 . 6 6 ., 8 9 10 . ·; ~ 
Score In(). Total Per Cent 
100 1 1 3 3 1 1 1' 11 15.0'7 
96 1 2 ' 4 1 2 1 1 3 16 20.56 
92 2 2 1 1 2 2 10 13.70 
91 1 1 1.3'7 
88 3 3 ! 1 1 10 13.70 
8'7 1 1 1.3'7 
86 2 2 2.'14 
84 1 1 2 1 6 6,86 
80 1 1 2 ! 1 ., 9.59 
76 1 1 2 2.74 
76 1 1 1.3'1 
'12 1 1 1.37 
68 l 2 3 4.11 
64 1 1 1.37 
60 1 1 1.3'1 
66 1 1 1.3'1 
36 1 1 1.3'1 
Total 5 1 10 13 11 9 9 8 '13 100.01 
Radian Score 91 ·Median !ime '1 
Mean Saore 8'1.52 Mean Time '1.1~ 
Cor~ective Load 89.04% 
Table V shows the median and mean in both ecore 
and ttae, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score. levels. The 
results ~abulate4 are frC)JB the W:t.laon AI' Test, g~ven in Sep-
tember, 1940. to seventy-three boys in the tenth grade of 
the Social Arts Course. It shows that the range of scores 
was from 100 to 36, with the median acore 91 and the l!lean 
score 8'1.52. The. time . range was from 3 minutes to 10 min-
utes with 9 teats incomplete. The median time was 7 minutes, 
and the mean time, 7.17 minutes. Eight 'boys_, or 10.96%, 
. I 
achieved perfect scores of 100 within the eet time ltmit of 
6 minutes. Three other boys achieved perfect scores in 7.8. 
10, minutes, respectively. The corrective load for this 
group, therefore, was 89.04%. Within the eet time limit 
of 6 minutes. twenty·~ine or 39.7% of the teste were com-
pleted, the lowest being 36. 
The per cent of perfect scores in this group 
fails to come up to any acceptable standard. The length of 
time required in more than half the cases ia too long, and 
.. 
would indicate that a remedial program is in order. 
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!ABLE VI 
Showing the Dia.tribution of Soores, in Relation to the !ime 1m 
Minutes; on the Wilaon A! !eat, given in September,19'0, of 
!hiriJ•Pour Tenth Gaa.e Girla in ~he Social Art• Oo~rae, in 
High Sohool '• 
!he aoorea are on the left, an4 the ti•e in mi~utee ia at the 
top, !he total unmber of papila at eaoh aoore and t~e level 
ia shown. The percentage of pupila at each score level ia 
shown• 
!iJae in Jlinutea 
3 4 6 6 7 8 9 10 
SQore Total Per cent 
100 ! l 1 1 6 14.'11 
96 2 2 2 1 1 8 23.53 
92 1 1 1 1 4 11.'16 
88 1 2 1 1 1 6 17.65 
84 1 1 2 6.88 
80 1 2 1 1 5 14.'/1 
'76 1 1 2.94 
72 1 1 2 6.88 
64 1 1 2.94 
Total '1. 8 9 4: 3 4 34 100.00 
Iedian Soore 92 ·Jie41all Time 'I 
llean score 88.'11 Mean Time '1.21 
Oo~rective ~oad 91.18% 
Table VI shows the median and mean in both score 
and time. with the corrective 1aa4 indicate4. It also ahowa 
the total number of pupils· at each score and time level, with 
the percentage of pupils at the various score levels. The 
reaulta tabulated are from the Wilson AP Test, given in 
Septem~er, 1940, to thirty-four girl• in the Sooial Arts 
Course. It shows that the r&n!$ of scores was from 100 to 
64, with a median score 92, and the mean score 88.71. The 
I 
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time range was from 6 minutes to 10 minutes. The median time 
was 7 minutes, and th$ mean time, 7.21 minutes. Three girls 
or 8.82% achieved perfect scores of 100 within the set ttme 
limit of 6 minutes, one girl or 2.94% achieved a ~erfect score 
of 100 in 7 minutes, and one girl achieved a perfect eoore 
of 100 in 10 minutes. The corrective load for this group, 
therefore, was 91.18%. Within the 6 minute standard, fifteen 
or 44.15% of the tests were completed, the lowest score being 
64. 
We find that in this group likewise, the results 
are relatively poor. The times required to complete are high, 
and more than 9o% of the class is in need of corrective drill 
work. 
Percent 
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Graph I. Showing a corr.parison of percentages of scores 
achieved in tl:.e three courses in addition by 
boys in grade X. 
Th e above sh ows under 100, for example, 7 .81Jc 
of the College group making 100 , 34 . 48% of the Commercial 
group n"aki ng 100 , and 1 5 .07% of the Social Arts group 
maki ng 100. The explanation under 9.6 , 92 , etc. is sinilar . 
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Graph I shows a comparison of percentages of 
scores achieved on the Wilson AP Teet given in September,l940, 
to 166 tenth gradQ boys in the College, Commercial, and Social 
Al'ts ooursee. The scoree are shown at th• bot.tol!l of the 
graph• and the per cents are indicated at the left. Each 
of the three courses is designated by oolor. The College 
Oourse is designated by red, the Commercial Course, by green, 
and the Social Arts Course, by orange. 
This graph shows that 7.81% of the College group 
achieved 100, 34.48% of the Commercial group, and 15.0'% of 
the Social Arts group. Low score for the College group was 
64, for the Commercial group 68, and for the Social Arts 
group, 36. The rest of the graph is read in a similar manner. 
, .. 
The highest per cent of perfect scores was achieved 
by the Commercial group. The least percentage of perfect 
scores was achieved by the College grqup. The lowest scores 
for all the pupils were made by pupils in the Social Arts 
Course. All in need of remedial, drill work are shown above 
the scores from 96 to 36. It can be seen that this includes 
well over three-fourths of the pupils in al+ three courses. 
While this ae~a to be a very heavy corrective load, it is 
a situation which is prevalent in many secondary ~choola. 
A well devised and carefUlly regulated reme4ial drill prog~ 
is indicated. 
~ 
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Showing a con·pari_son of r:;ercenta~es of scores 
achieved ip. t he t hree courses in ad.dition by 
gi r ls i n grade 10. 
The above shows under 100, for exan.ple, 7.58% 
of the College group n1aking 100, 18. 9 2~ of the Comn:ercial 
group making _l OO, and 14 .71% of the Socia l Arts group 
making 100. The explanation under 96,92,etc. is similar. 
I 
II 
I 
I 
i 
i 
I 
I 
I 
i 
II 
II 
! 
I 
I 
I 
II 
jl 
I 
II 
I 
Graph II shows a comparison of percentages of 
scores on the Wilson AP Teat given in S$ptember, 1940, to 
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1'14 tenth grade girls in the College, OoJ~UDercial, and Social 
Arts Courses. The scores are shown at the bottom of the 
graph and the per cents are indicated at the left. The 
College Course is designated b7 the red color, the Commercial 
Course by the green, and the Social Arts Course by the orange. 
This graph shows that of the oou~ses receiving 100, 
7.58% were in the College Group, 18.92% were in the Commercial 
group, and 14.71% were in the Social Arts group. The rest 
of the graph is read in a similar manner. The lowest score 
in the College course was 66, in the Commercial course, 66, 
and in the Social Arts course, 64~ 
The Co~ercial Course has a small margin of sup-
eriority in perfect scores, but seems to have no clearcut 
edge throughout. Over 80% of the group has need of correct-
ive drill work in the fundamental process of addition. Over 
90% of the College group has need of corrective work, and 
over so% of the Social Arts Group need corrective work. 
This, plus the fact that scores go as low as 56, indicates 
the necessity of an adequate drill remedtal ~ro;~. 
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!ABLE VII 
Showing the »~atribution ot Sooree, in Relation to the !ime in 
B!Datea, on the Wi~eon A! Teat, given in Sept._ber,1940, · O~ 
~i~tr-~our EleTenth G~te Boy-s in the College Course, in High 
Sohoo1 J. 
!be scores are on the left, and the time in minutes is at the 
top. !he total numb•r of pupils at eaob aecre and time leTel 
ia ahown, !he percentage of pupils at each score level is 
. I 
shown. 
!iJae . in l&inutes 
3 4 6 6 'I 8 9 10 
Soore Ino, !otal Per Cent 
100 1 1 6 1 3 2 1 14 26.93 
96 1 3 s 1 I 1 2 10 18.52 
92 2 2 1 2 · 1 8 14.81 
88 2 3 3 3 1 12 22.22 
84 1 3 4 '1.41 
82 1 1 1.86 
so 1 1 2 3~'10 ,, 1 1 1.85 
'16 2 2 3.'10 
!otal 1 
" 
15 14 8 6 3 2 2 64 99.99 
Median Soore 92 Kedian fille 6 
Mean Soore 91.83 Mean Time 6.18 
Corrective Load 85.1~ 
!able VII shows the median and mean in both score 
and time, with the eorreotive load indicated, It also showa 
the total number of pupils at each aeo~e and time level with 
the percentage o~ pupils at the various soore 1eTels. !he re-
sults tabulated are from the Wilson ~eat given in ~eptember, 
1940, to fifty•four eleTenth grade boJa in the College Course. 
It shows that the range of aoores was from 100 to '16 with the 
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median score 92 and the mean soore 91.38 • !be tiae range wae 
from I minutes to 10 mimates with 3 tests inoemplete• and the 
median time was 6 minutes and the mean time was 6.18 minutes. 
Eight bo7s or 14.81% aohieTed perfeot seorea of 100 within 
the aet time limit of 6 minute.a. SiX boys aohieTed perleet 
aeores of 100 in V,8,an4 9 aiuatea, reapeotiTely. The oor-
reotiTe load for this group, therefore, was 86.19 %, Within 
the 6 miuate standard, 34 or 68% of the lo•est score being V6. 
Only two boys failed in this test to complete the 
teet in the maximum tiile limit of ten minutes. The per cent 
of perfeo~ soor~s is abaTe ~he average for this aohool but the 
oorreotive load is still ver.r high. !h.e lowest score being 
V6_ also indicates a perfo~oe above th~ aooepted average. 
Considered from the standpoint of a 100 % standard whioh ts 
the most practical standard, however, the need for remedial 
work is shown When three~fourth• of the olasa cannot meet 
t1ai I etandard• 
TA:SX.E VIII 
Shcnr1J18 tbe Distribution o:r Soorea, in Rela't;ion to the Time 
in Jlinute.-, on the Wilson AP !rest, given 1n SepteJDber,l940. 
of Bttventj•One Eleventh Grade Gir1a in t)le College Course, 
in High 8Ch~~l P~ . 
!he soorea· art on the left, and the ttme in minutee is at the. 
~QP• The total number of pupils at each score and time level 
ie shown. The peroentage of pupils at each score level is 
shown. 
Time in Minutes 
3 4 6 6 'I 8 9 10 Il).o. Total Per Cent 
Soore 
100 1 1 2 ! 6 8.45 
96 ! 3 2 4 2 1 14 19.72 
92 8 4 2 6 2 1 1 l.'f 23.9. 
91 1 1 1.41 
ae 1 3 4 1 1 1 11 16.49 
84 1 1 B ! 6 8.45 
80 1 1 2 1 5 7.04 
76 1 1 1 1 2 6 8.45 
72 1 1 1 3 4.23 
68 1 1 1.41 
64 1 1 1.41 
Total 9 13 16 15 9 6 4 1 '11 100.00 
Median Score 92 lledian !ime 6 
Me&Jl Soore 88.38 Mea~ Time &.47 
Corrective Load 94.37% 
Table VIII shows the median and mean in botb 
score and time, with the oorreotive load indicated. It also 
ahQws the total number of pupils at each soore and time level 
with the percentage of pupils at the various score levels. 
~· results tabulated are from the Wilson AP teet given in 
september, 1940, to seventJ•one girls in the eleventh g~ade 
of the College Course. It shows tbat the -range of scores 
======11========----,====· .. = = =-= -=-·====::=,====-··:=-":::= ··-------·- - - -U 
was fr!!)m 100 to 64 with the median score 92 and the mean 
score 88.38. The time was from 4 mtuutes to 10 minutes with 
one test incomplete.. The median time was 6 minutes and the 
mean time wae 6.47 minutes. Po~r girls or 5,63% ao~ieved 
perfect scores of 100. within the set time limit of' 6 min-
utes. Two girls also received 100 in 7 min~tea. The cor-
rective load for this group, therefore, wae 94.37~. Within 
the 6 mi;ptte standard, 37 or 52.1% of' the testa were oompletec 
the lo•est score being 64. 
There is no tueation here 'but that remedial work 
is neoeaaary., since only 6% are not considered in n~ed of 
corrective arithmetic. The scores and times are fai~ly we11 
distributed on the table, and ehow that errors in one, two, 
or three examples were the moat common. Almost half need 
more than the set standard of time to complete the test. 
------------··· --·--·---·----· . ····=-==~==== 
TABLE IX 
Showing the Dietl'ibu.tion of ·Scoree, in Re1a~ion to the Time 
in llinutee, ·on the Wilson AP ·Teat, given in September, 1940, 
of Tenty•Seven Eleventh Grade Boys in the Commercial Course 
in High School J. 
The. scores are on the left and the time in minutes ie at the 
top. The total number of pupils at each ~core and time level 
is shown. !be percentage of pupils at each eoore level is 
shown. 
Time in :Minutes 
3 4 5 6 'I 8 9 10 
Soore Inc. Total Per Cent 
100 1 1 3 2 1 8 29.63 
96 2 1 1 1 5 18.6~ 
92 1 1 1 1 4 14.41 
88 2 1 3 11.11 
84 1 1 2 • 14.41 80 1 1 3.'10 
76 1 1 3.'10 
60 1 1 3.'10 
Total 2 4 6 3 3 6 2 1 2'1 99.18 
l4edian Score 92 Median Tble 6 
J4ean Score 91.26 Mean Time 6.73 
Corrective Load '14.0'1~ 
Table IX shows the median and mean in both score 
and time, with the corrective load indioated. It also shows 
the total number of pupils at each score and time leve1,with 
the percentage of pupils at the Tarioua score leT.e1e. !he 
results tabulated are from the Wilson AP Test, given in 
September. 1940, to twenty-seven eleventh grade boys in the 
Commercial Course. It shows that the range of scores wae 
. . ·-=·--·-=- ============================== 
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from 100 to 60, with a median aoore 9! and the mean score 
' 
91.86. The time was from 3 minutes to 9 minutes with one 
teet incomplete. The median time was 6 minutes, and the 
mean time, 6.73 minutes. Seven boys, or 26.93% achieved 
perfect scores of 100 within the set time limit of 6 minutes. 
One boy also achieved 100, but needed 8 minutes to complete. 
The corrective load for this group, therefore, was 74.0?%. 
Within the set time limit of 6 minutes, fifteen or 66~6% 
of the tests were completed, the lowest score being 60. 
This group achieved the higbest per cent of lOO~s 
in the eleventh grade which ahould be expected because of 
the nature of their course. With the emphasis on business 
practice, and everfdaY standards to meet, the reasonab1e 
expectation ahQuld be a fira and secure basis in the fUnd• 
amental arithmetic processes. The corrective load in this 
class involves three-fourths of the pupils who should, with 
a minimum of time, achieve the desired lOo% accuracy in 
the fundamental prooeaaea of addition. 
---·----·----·-------· -· 04----·---------···-----
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TABLE X 
Showing the Distribution of Soorea, in Relation to the Time 
in Minutes, on the Wilson AP Test, given in September, 1940, 
of Sevent.J•Six Eleventh Grade Girls in the Co~ercial Course 
in High School ~. 
The aocres are shown at the left and the tiae in minntea at 
the top. The total number ei pupils at each aoore and time 
level is shown. The percentage of pupils at each score 
leTel is shown, 
Time in minutes 
I 3 4 5 6 'I 8 9 10 
Score _ ..... ~ !otal Per Cent 
100 1 1 6 2 10 13.16 
96 2 2 4 4 5 4 5 1 2'7 35.63 
92 a 4 4 2 1 13 17.11 
88 1 4 3 2 1 11 14.4'7 
84 1 1 1 3 4.06 
80 1 2 1 1 1 6 8.01 
'76 1 ~·" 1 2 2.63 
72 1 1 1.32 
68 1 1 2 2.63 
60 1 1 1.32 
Total 2 4 11 22 16 9 8 2 '76 100.23 
-·· 
Median Score 9B Median Time 5 
Mean Score 90.89 Mean Time 5.6'7 
corrective Load 86.842' 
Table X shows the median and mean in both soon 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at .the various score levels. The 
results tabulated are from the Wilson AP Test given in Sep-
t8l!lber, 1940, to aeventy•six girls in the eleventh grade 
of the Commercial Course. J;j; shows that the range of scores 
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was from 100 to 60, with the median score 92 and the mean 
score 90.89. The time range was from 2 mi~~tee to 10 minutes 
with the median time 5 minutes and the mean time 5,67 min-
utes. Ten girls or 13.16% achieved perfect scores of 100 
within the set time limit of 6 minutes. The corrective load 
for this group, therefore, was 86.84%. Within the 6 minute 
standard, fifty-five or 72.4% of the tests were completed, 
the lowest score being 68. 
The results of th'ts test shQW quite clearly that 
the need for remedial wo~k is evident. Almost 9o% of the 
class make mistakelt in their computation. This would not 
be tolerated in buaineaa, and we as teachers sho~ld not 
tolerate it in our classrooms. Careful diagnostic testing 
and analysis with applicable drill and e~phasia on accuracy 
and checking should eliminate tbese errors. 
_ _j._6 - -----
TABLE n 
Showing the Distribution of scores, in Relation to the Time 
in Minutes ., on the Wilson AP Tettt, given in 8$ptember, 1940, 
of one hundred one Eleventh Grade Boys in the Social Arts 
Oourse in High School J. 
The scores are on the left and the time in min~tes ie at the 
top. !he total number of pupils at each score and time 1eTe1 
is shown. The percentage of pupils at eaoh score level ie 
shown. 
Time in Minutes 
3 4 6 6 , 8 9 10 
Score Inc. Total Per Cent 
100 1 1 1 3 6 1 1 14 13.86 
96 1 1 7 3 4 16 16.84 
92 2 3 2 5 3 2 1 2 2 22 21.'78 
90 1 1 .99 
88 3 5 6 3 2 1 19 18.81 
86 1 1 .99 
84 2 3 1 1 1 8 7.92 
81 1 1 .99 
80 1 3 4 3.96 
'18 2 e 1.98 
76 1 1 1 6 4.96 
74 1 1 .99 
'72 1 1 ,99 
68 1 1 1 3 2.9'7 
64 1 1 2 1.98 
62 1 1 .99 
Total 3 '1 11 86 22 12 '1 4 9 101 100.08 
Median Score 92 Median Time '1 
Mean Score 88.68 Mean Time 6.51 
Corrective Load 94.06% 
Table XI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. Th• 
results tabulated are from the Wilson AP Teat, given in 
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September, l940,to one hundred one eleventh grade ~oys in 
the Social Arts Course. It shows that the range of ecorea 
was from 100 to 62, with the median score 92 and the mean 
score 88.68. The time range was from 3 minut•e to 10 l!lin-
utea, with 9 testa incomplete. The median time was 7 min-
utes, and the mean time, 6,61 minutes. Six boys or 6.94% 
achieved perfect scores of 100 within the set time limit 
-~-- -· ·-
of 6 minutes. Eight boys achieved scores of 100 in 7, 8, 
and 9 minutes respectively. The corrective load for this 
group, therefore, was 94.06%. Within the 6 minute standard, 
forty-seven or 46.6% of the teats were completed, the lGw-
est score being 52· 
The results of this teet are very scattered in 
both time and scores. The Wilson Standard of lOo% with 
the 6 minute standard in time has been met in few instances. 
Inadequate security in the fundamentals must be overcome in 
order to bring this class up to an acceptable grade. 
== 
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TABLE XII 
Showing the Distributi~n of Scores, in Relation to the T~me 
in Minutes, on the Wilson U Teet, given in September, 1940, 
of forty-five Eleventh Grade Girls in the social Arts Cp-q.ree 
in High Sohool l!'. · 
The scores are on the left and the time in min~te~ ie at the 
top. The total number of pupil- at each eoore and ttae level 
is sho~. The percentage of pupils at ea~h ac0.re l9vel ie 
shown. 
Time ill Minutes 
3 4 5 6 7 8 9 10 
Score 
100 
96 
92 
90 
88 
84 
83 
80 
76 
76 
'12 
67 
56 
62 
Total 
1 
1 2 1 
1 2 2 2 1 
1 1 l 1 
4 1 2 1 
2 2 1 
1 1 
2 1 1 1 
1 
2 12 6 10 6 2 
Median Score 80 
Mean Score 79.89 
Co~actiTe Load 109% 
!no. Total Per Cent 
1 1 2.22 
1 2.22 
1 5 11.11 
1 1 2.22 
1 9 20.00 
4 8.89 
1 1 2.22 
8 17.78 
6 11.11 
1 1 2.22 
2 4.44 
1 1 2.22 
5 11.11 
1 2.22 
2 5 45 99.98 
Median Time 7 
Mean Time 6.5 
Table XII shows the median and mean in both score 
and time with the corrective load indicated. It a1ao show• 
the total number of pupils at each score and tt.e leTel with 
the percentage ~f pupils at the various score levels. The 
results tabulated are from the Wilson AP Teet, given in 
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September, 1940, to forty-five elev•nth grade girls in the 
Social Arts Course. It shows that the range of soo~ee was 
from 100 to 52, with the median soore 80 and the mean score 
~9.89, with five tests incomplete. The median time was 
~ minutes. and the mean time, 6.5 minttea. No one achieved 
a perfect score of lOO _within the 6 minute time standard, 
but one girl achieved 100 in 10 minntes. The corrective 
load for this group, therefore, was lOQ%. Within the set 
time limit of 6 minutes, ~enty or 44.4% of the tests were 
completed, the lo~est score being 52. 
Here is shown,by the results, the need of an 
entire class for remedial arithmetic. In no case was a 
test completed with a score of 100 within 6 minutes. The 
scores reveal an inadequacy in the addition of whole num-
bers. More than lo% of the class were unable to complete 
the test, and all the scores were generally low. 
Perpent 
32 
28 
24 
20 
1 ·6 
12 
8 
4 
Coll ege Cour se 
Comrrer cial Cour s e 
Socia l Arts Cour se 
92 90 88 86 84 82 81 
Graph II.I. Showing th.e corr;aprison of percent ages of s cor es 
ach ieved in the t hree cour ses i n addition by 
boys in Grade XI. 
The above s hovvs under 100, for example, 25. 93% 
of the College group making 100, 29. 63% of the ComrHer cial 
group maki ng 100, and 13.86% of t he Social Arts group 
100. The explanation unde r 96 , 92 ,etc. i s s i l!'ilar. 
Graph II·I shows a comparison of percentages of 
scores achieved on the Wileo• AP Test givtn in September, 
1940, to 182 eleventh grade bo7s in the College, Oommeroial, 
and Social Arts Courses. The scores are sbown at the bottom 
of the graph and the per cents are indicated on the left. 
Eaoh of the three courses is designated by oolor. The 
College Course is designated by red, the Commercial Course, 
by green, and the Social Arts Course, by orange . 
This graph shows that 25.93% of Colleg~ Group ach-
ieved 100; 29.63% of the Commercial Group, and 13.86% of the 
Social Arts Group. Low score for the College Group was 76; 
for the Commercial group,60; and for the Social Arts group, 
52. The rest of the graph is read in a similar manner. 
The highest per cent of perfect scores was made 
by the pupils in the Commercial group, This is to be ex-
pected, but, nevertheless, leaves much to be desired. The 
heaviest concentration of scores is between 100 and 84. 
The superiority of the Commercial students is not too marked, 
but rather shows that perfection which should be their aim 
hae not been achieved. 
Bo:;t~: -~1 i.J .-:l _:ersi'cY 
Sc\1 -:)C; t.i [: ·:\;.e<;1ti(.Jr! 
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Showing a COL.lparison of pere.ent ages of score s 
achieved in t he thl~ee courses i n addi t i on by 
girls i n gr ade XI. 
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~he above shows under . lOO, for example, 8 .45% of 
t he College grou.p wa ki ng 100, 13 .16% of the Gommercial gr oup 
making 100, a nd 2.22% of t he Social Arts group maki ng 100 . 
The expl anat ion under 96 , 92,et c. is sirr. i l ar. 
1: 
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Graph IV shows a comparison of percentages of 
$corea achieved on the Wilson AP Test given in September, 
1940, to 192 eleventh grade girls in the College, Commer~ial, 
and Social Arts Courses. The scores are shown at the bottom 
of the graph, and the per cents are indicated on the left. 
Each of the three courses is designated by color. The 
College Course is designated by red, the Commercial Course, 
by green, and the Social Arts Course, by orange. 
This graph shows that 8.45% of the College group 
achieved 100 • 13,16% of the Commerci.al group achieved 100, 
and 2. 22% of the Social Arts group achieved 100. Low score 
for the College group was 64, for the Commercial group,60, 
and for the So~l Arts Group, 52. The rest of the graph 
is read in a similar ~nner. 
The Commercial group, as shown ~Y the graph, has 
the highest per cent of perfect scores, with the S.ocial Arts 
group having the least per cent. The corrective load for all 
groups must, of necessity, include nearly all the pupils in 
all three courses. The Social Arts group did very poorly 
with more pupils receiving 56 than 100. The graph throughout 
demonstrates the obvious insecurity of the Commercial group 
in the fundamental process of addition. 
T.Al3LB XIII 
ShoWing the Dist~ibution of Scores. in Rel.,tion to the Time 
in Minutes, on the Wilson AP Test • . given in September, 1940, 
of :Pifty,.J'our Twelfth Grade Bo7s in th• College Course, in 
High School F. . 
The scores are on the left and the time in minutes is at the 
top. The total number of pupils at each score and tiae level 
is shown, The percentage of pupils at each score level is 
shown. 
Time in Kinutes 
3 4 6 · 6 
" 
8 8 10 
Score Inc. Total Per Cent 
100 1 4 4 1 10 18.52 
96 1 1 3 1 1 1 1 1 10 18.52 
92 1 5 5 3 2 16 29.63 
88 1 1 2 l 5 9,!6 
84 1 1 1 3 &.66 
80 1 1 1 2 1 6 D.l.l.l 
76 1 1 1186 
'12 1 1 1.85 
68 1 1 2 3.70 
Total 3 13 1'1 10 6 3 1 1 1 54 100.0() 
Median Score 92 Median Time 6 
Mean Score 90.52 Mean Time 5.25 
Corrective Load 81.48% 
Table XIII shows the media~ and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level,with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson AP Test given to fifty-
four twelfth grade boys in the College Course. It shows 
that the range of scores was from 100 to 68, with the median 
score 92, and the mean score 90.52. The time range was from 
3 minutes to 10 minutes, with one test incomplete. The median 
---- 51 
time was 5 minutes, and the mean time was 5,25 minutes. 
Ten boys or 18.52% achieved per~eet seores _of 100 within 
the set time limit of 6 minutes. The corr.eotive load, 
therefore, for this group was 81.48%. Within the 6 minute 
standard, 43 or 79.6% of the tests were completed, the lowest 
score being 68. 
The Oollege group of boys has shown improvement 
from the tenth grade to the twelfth. The gain bas been one 
of only 10.35% in the corrective load. Over four-fifths of 
the classes in need of ooreeotive work, however, which in-
dicates a more intensive and directed program of remedial 
·arithmetic drill is neceseaey. If this program were to be 
integrated with the regular school prograa, ~oat, if not all, 
of this arithmetic diffiQultJ could be eltainatad. 
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TABLE XIV 
Showing ·the Distl'ibu.tion of Scores, in Relation to 't'he Time 
in Minutes, on the Wilson AP Teat, given in September, 1940, 
of ~ort.y•One Twelfth Grade Girla in the College Course, in 
High School :r. 
~e scores are on the left and the ttae in minutes ia at the 
top. The total uumber of pupile at each score and time level 
is shown. The percentage of pupils at each score level is 
shown. 
Time in Minutes 
3 4 6 6 'I a 9 10 
Score Ino. Total Per Cent 
100 2 l a 5 12.20 
96 l 6 6 l 14 34.16 
9! 1 3 1 5 12.20 
88 l 1 2 1 l 6 14.63 
84 1 l 1 2 6 12.20 
'19 l 1 2.44 
'76 1 1 1 3 '1.32 
68 l 1 2.44 
64 1 1 2.44 
Total 6 3 14 10 2 3 1 1 1 41 100.02 
Jledian Score 92 Median fime 6 
!lean Score 90.02 Mean Time 6.43 
Corrective Load a'l.ao% 
Table XIV Shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the number of pupils at each score and ttme level, with the 
percentage of pupils at the various score levels. The re-
sults tabulated are from the Wilson AP Teat,given in Sep-
tember, 1940, to forty•one twelfth grade girls in the College 
Course. It sh~ws that the range of scores was from 100 to 
64, with the median score 92, and the mean score 90.02. 
The time %!'~~ ~~~ from 3 ainutes to 10 •inu tee, with one 
test incomplete. The median time was 6 minutes, and the mean 
time, 6.43 minutes. Jive girls or 12,2Q% achieved perfect 
scores of 100 within the set time limit of 6 minutes. The 
corrective loai for this 8f9~p, . therefore, was 87.8Q%. Within 
the 6 minute standard, thirty•three ()!' ao.o% of the tests 
were completed, the lowest soore being 64. 
The twelfth grade College girls show a gain over 
the girls in the tenth and eleventh grade College courses. 
This gain is slight, however, and due probably more to mental 
maturity than to any direot teaching procedure. There is room 
for a great deal of improvement in this group, and a more 
adequate basis in the fundamentals of arithmetic could be 
achieved. 
TABLE XV 
S~o~ng the Distribution of Scores, in Re1ation to the Time 
in Minutes, on the Wilson .A:2 Test, given ili September~ 1940, 
of Thirt7-0ne Twelfth Grade Boys in the Commercial Oouree, 
in High School 7 • 
The scores are on the left and the. ttae in minntes is at 
the top. The total number of pupile at eaoh sooxoe and time 
level is showu. The percentage of pupils at each score 
leTel is ehown. 
Time iJl Minutes 
8 4 5 6 
' 
8 9 10 
Score 
100 5 
!otal Per Cent 
2 3 ' 10 32.26 
96 l i 1 2 1 5 16.13 
92 8 3 6 19.36 
as 3 1 1 1 1 '7 22.68 
84 1 1 2 6.46 
'78 1 1 3.23 
Total 9 7 7 5 2 1 31 100.00 
Jledian Score 92 Median Time 4 
Jlean Score 93.16 Mean Time 4.58 
Corr.-otiYe Load 67.74% 
Table XV shows the median and mean in both the 
score and time, with the correetiTe load indicated. It 
also shows the total number of pupils at each score and ttme 
level, with the percentage of p~pils at the various score 
leTels. The results tabulated are from the Wilson AF !eat, 
given in September, 1940, to thirty~one boys in the Commer-
cial Course of the twelfth grade. It shows that the range 
of scores was from 100 to '72, with the median score 92 and 
the mean score 93.16. The time range was from 3 minutes 
to 8 minutes. The •edian time was 4 minutes, and the mean 
time, 4.58 minutes. Ten bo7e or 32,26% achieved perfe.ct 
.. 
scores of 100 within the set time li~1t of 6 minutes. The 
corrective load for this group, therefo~e, was 67.74%. 
Within the set time limit or standard of 6 minutes, 28 or 
90.32% of the tests were completed, the lowest score being 
72. 
This twelfth grade group of Commercial Course 
pupils achieved the best scores of those tested. Corrective 
work would be profitable in the fUndamentals and should be 
required. Arithmetic, being basic of this type, it is 
hard to see how the advanced work could be successfully 
accomplished without a more secure foundation. Two-thirds 
of the group need remedial drill as ehQwn by the teste. 
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TABLE XV! 
Showing the Distribution of Scores, in Relatio~ to the ~tme 
in Min~tea, on the Wilson AP Test · given in September, 1940, 
of Sixty-Two Twelfth Grade Girla .in the Comme~oial Course, 
in High Sohool r. 
The scores are on the left and the time in minutes is at 
the top. ~he total number of pupils at each eoore and time 
level is shown. The percentage of pupils at each score l~Yel 
is shown. 
Score 
100 
96 1 
92 
88 
86 
84 
80 
76 
68 
64 
Tiae 
3 
1 
2 
1 
3 
in Minutes 
4 6 6 
2 1 3 
4 3 • 5 3 1 
1 2 1 
2 1 2 
2 1 
1 
Total 1 t 16 12 11 
Median Score 92 
Mean Score 89.84 
1 
1 
2 
2 
1 
1 
8 
8 9 
1 1 
2 
1 
4 1 
Corrective Load 88.71% 
10 
Inc.Total Per 
Cent 
7 11.29 
17 27.42 
11 1'7. 74 
9 14.62 
1 1 1.67 
7 11.29 
1 6 8.06 
3 4.84 
1 1.61 
1 1.61 
1 1 62 99.99 
Median Time 5 
Mean Time 5.39 
fable XVI shows the median an4 mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson AP Test, given in 
September, 1940 to sixt,F•two girls in the twelfth grade of 
the Commercial Course. It shows that the range of scores 
n1 
was from 100 to 64, with the median aoore 92 and th~ mean 
score 89.84. The time range was from 2 minutes to 10 minutes 
with one test incomplete. The median time was 5 minutes, 
and the mean time, 5.39 minutes. Seven boys or 11.29% 
acbieved perfect scores of 100 within the set time limit 
o'f 6 minutes. 
was 88.71%. 
The corrective load fQr this group, therefore, 
Within the 6 minute standard forty•aix or 
~4.2% of the testa were completed, the lowest score being 
64. 
TABLE XVII 
ShoWing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson AP Test, given in September, 1940, 
of One Hundred Four ~elfth Grade Boys in the Social Arts 
Course, in High School '· 
The scores are on the left and the time in minutes is at 
the top. The total number of pupils at each score and t~e 
level is shown. The percentage of puptls at each score 
level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
52 
TilJle in Minutes 
3 
3 
1 
1 
1 
1 
4 
1 
4 
3 
1 
1 
1 
1 
5 6 
2 
8 
3 
s 
3 
2 
1 
1 
1 
7 
6 
1 
1 
1 
1 
2 
'I 8 9 10 
6 
2 
4 
2 
3 
2 
1 
1 
3 
1 
3 
2 
1 . 
4 
1 
1 
l 
Total 
10 
25 
20 
14 
10 
6 
8 
5, 
3 
2 
1 
Total 7 12 23 20 21 9 10 2 104 
Median Score 92 
Kean Score 87.92 
Median Time 
Ke.an Time 
corrective Load 96.15% 
Per Cent 
9.62 
24:.04 
19.!3 
13.46 
9.62 
6.'1'1 
'/.69 
4.81 
2.88 
1.92 
.96 
100.00 
6 
!able XVII shows the median and mean in both soore 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level 
with the percentage of pupils at the various score level.s. 
The results tabulated are from the Wilson AP Test, given 
in September, 1940, to one ~dred four boys in the twelfth 
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grade o~ the Social Arts Course. It shows that the range o~ 
scores was from 100 to 52, with the m~dian score 9B and the 
mean score 8,.92. The time range was from 3 minutes to 10 
minutes with two tests inoomplete. The median time was 6 
minutes, and the mean time, 6.09 minutes. Four boys or 
3.85% achieved. pe~ect eoores of 100 within the set time 
l~it of 6 minutes ~ Six boys or 5.,7% achieved pe~eat 
scores of 100 in 7 minutes. 
group, therefore, was 96.15%. 
The corrective load for this 
Within the 6 minute standard, 
62 or 59.6% o~ the testa were completed, the lowest score 
being 52. 
This group, although it bas a median aoore of 92, 
has a ver,y high corrective load, showing that nearl~ all 
pupils need corrective drill. In 40.4% of the tests, the 
time required to finish was too great. 96.15% failed to 
achieve perfect scores of 100 within the 6 minute standard. 
A minimum amount o~ remedial drill after carefUl diagnosis 
and analysis should go a great wa7 in reducing the correct~ 
ive load. · 
!ABLE XVIII 
Showing the Distribution of Soo.ree, in Belati()n to t~e !iae 
1n Mimntea, on the Wilson AP !eat, giTen in September, 1940, 
o~ ~ortr•Your ·twelfth Grade Girla in the Social Arta Course, 
in High School P• 
!he eoo~es are on the left and the time in minut~a ia at the 
top. !he total number of pupils at each aoore .and time -leTel 
is ebOw,n. !he percentage of pUpils at each soo~e level is 
eh,own. 
Time i:a. Jlinutes 
Score 
100 
96 
3 
92 1 
88 
84 
80 1 
76 1 
72 1 
64: 
60 
Total 4: 
Ketdian Score 
Mean Score 
• 6 6 
2 1 
2 1 
1 2 
1 ! 
1 1 
2 2 
1 
1 
' 
6 10 
84: 
84.73 
7 8 
' 
10 
1 
2 
l 1 
1 1 
2 1 
2 l 
2 
1 1 
l 
1 
9 7 2 1 
Corrective Load 93.1~ 
Inc. To·tal :Per Cent 
•• 9.09 
5 11.36 
6 13.64 
1 6 13.64 
6 11.36 
8 18.18 
4 9.09 
3 6.82 
2 4.54 
1 2.2'7 
1 
" 
99.99 
Kedtan Time 6 
llean -Time 6.16 
Table XVIII ehows the median and mean in both 
a4ore and time, with the corrective load indicated. It also 
shows the total number of pupils at ••ob aoore and time level 
with the percentage o~ pupils at the various score levels. I . 
I The results tabulated are from the Wilson AP Test given in 
I 
s•ptember' 1940' to forty-four twelfth grade girls in the 
I 
Social Arts Course. It showa that the range of scores was 
fro~ 100 to 60 with the median acpre 84 and the mean score 
84.'13 • ~he .~ime range w•a fro~t 3 miJm.tea to 10 minutes with 
; 
one teat incomplete. The mediaa tt.e waa 6 ~inutes and the 
mean time 6.16 minutes. 3 girls or 6,82% achieved perfect 
scores of 100 within the set time limit of 6 minutes. One 
girl or 2, 2'7% achieved a perfect score of 100 in 7 minuteus. 
!he corrective load, therefore, for this group was 93,18% • 
Within the set time standard of 6 minutes, 24 or 54.6% of 
the teste were completed, the lowest score being 60. 
In these teats the Social Arts b~ye and girls 
were consistently low. The factors governing these results 
might be 1118117• Of one thing we can be sure, however, and 
that is that better results can be obtained with a definite 
program of remedial drill• 
Percent 
36 
32 
28 
24 
0ol1e ge eou:cs e 
emuJl er c i a l 0ours e 
Soci a l Arts Course 
100 96 92 88 84 80 76 72 68 64 52 
Graph s.· Sh owing._.a CGI!lpa risGn of pe r cent a ge s of scores 
a ch ieved in the three c oQrs es i n addition by 
boys i n Grade XII . 
Ph e above s h ows unde r 100 , for exarr·.:_Jl e , 18 . 52% 
of t h e Coll e ge group rra k ing 100 , 32 . 26% of t h e CorrU1'erc 1.al 
eroup n.a k i ng 100 , and 9 . 62:{ of t h e Socia l Arts grou p 
100 . Th e exp1a.na tion n nder 9 6 , 92 , etc . i s sinila r . 
e 
~ 
0\ 
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Graph v shows a comparison of parQentages of scores 
achieved on the Wilson AP Test given in September, 1940, to 
one bnndred eighty-nine {189) twelfth grade boys in the 
College, Commercial and Social Arts Courses. Th$ scores are 
shown at the bottom of the graph, and the per cents are in-
dicated on the left. Each of the three oou~ses is designat-
ed by color. The College Course . is designated by re&~ - the 
Commercial Course, by green, and the Social Arts Course, by 
orange. 
This graph shows that 18~62% of the College group 
achieved 100, 32.26% of the Commercial group, and 9.62% of 
the Social Arts group. Low score for the College group was 
68, for the commercial group, 72, and for the Social Arts 
group, 52. The rest of the graph is read in a si!Qilar 
u.anner. 
The Commercial Course is well above the other two 
courses in per cent of lOO's. Most of the scores are in 
the 88 to 100 bracket. With arithmetic the basis of the 
Commercial Course, it can be understood why this superiority 
exists. The corrective load for this group, however, must 
take in the two•th~rds of the class who failed to achieve 
perfect scores of· 100. The spread of scores in the other 
two courses is greater than for this group, with the scores 
ranging lower. In a drill type fundamental process, such aa 
addition, constant checking,analysis, and diagnosis must be 
made to achieve complete mastery and maintain 1 t. 
36 
32 
28 
24 
20 
16 
12 
8ollege Course 
e omn·e rcial Course 
Socia l Art s Col1rse 
96 92 88 8 6 8 80 7~ 76 72 68 ~ 64 60 
Graph VI . Sho_wing a com1~ari-son of percentages of scores 
a qrfievea in the t hree course s i n addition by 
girls i n the t vrelfth grade . 
The above sh ows under 100 , for example , 12 . 20% 
of the Col:Lege group making '100 , 11 . 29J~ of the COnlr.'ercia l 
group rr.aking 10.0 , and 9 . 09 ·~ of the Social Ar ts group 
100 . The exp1anation undeJ:' 96 , 92 , etc . is si rr il:o r . 
~ 
(I) 
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Graph VI shows a comparison of percentages Q'f 
scores achieved on the W~lson AP teat given in September,l940, 
to 147 twelfth grade girls in the College, Commercial, and 
social Arts Coursea. The soores are s~own at the bottom of 
the graph and the per oente are indicated on the left. Each 
of the three courses is designated by color. The College 
Course is designated by red, the Oommeroial Course by green, 
and the Sooial Arts Course 'by orange. 
This graph shows that 12.20% of the College group 
achieved 100; 11.29% of the Commercial group, and 9.09% of 
the Social Arts group. Low score for the College group was 
64, for the Commercial group 64, and for the Sooial Arts 
group. 60. The rest of the graph is read in a similar manner. 
The College Course achieved the highest per oent 
of perfect scores of the three twelfth grade groups tested, 
with the Social Arts group achieving the least per cent of 
perfect scores~ The corrective load includes fully 9o% of 
the pupils, In a basic fundamental process suoh as addition, 
all pupils should have complete mastery. whereas it is shown 
by the graph that hardly one out of ten comes up to this 
standard. As indicated in this graph and previous graphs, 
the pupils with 100% master.y are definitely in the minority, 
a situation which should not be allowed to persist. It must 
become one of the functions of the secondary schools to give 
this instruction, calling for lOo% mastery of the fundamental• 
to each and •~•17 child. 
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TABLE IA · 
Showing the results of tlle AP · test given in September, 1940, 
to the College, Commercial, and Sooial Arts Courses in Grades 
10, 11,12, in High Sohool F. It shows results for all courses 
in all grades. · 
- - "" - - - - - ~ois- -Miaii - Per:fio"t -Miaii -cor!'ect!Ti - toit 
:o~r~e _ :r~d~ _Girls_ ~o~r~ _ ~o~r!e __ T=m~ _L~a~ ___ ~e~r~ 
College XII B 
G 
Commercial XII B 
G 
Social Arts XII B 
G 
College XI B 
G 
Commercial XI B 
G 
Social Arts XI B 
G 
College X B 
Commercial X 
Social Arts X 
___ ...,._.,. __ 
Medians 
G 
B 
G 
B 
G 
90.62 18.62 5,26 81.84% 
90.02 1!,20 15,43 8'7.80% 
93,16 ' 32.36 4.58 6'7. '74% 
89.84 11.29 6,39 88.71% 
8'7.92 
84.73 
91.83 
88.38 
91.26 
90.89 
88.58 
79.89 
88.4'7 
87.62 
93.38 
89.72 
87.62 
88.71 
9.62 6.09 96.15% 
9,09 6,16 93.18% 
26.93 6.18 86.19% 
8.46 6.47 94.37% 
29.63 5.73 74.07% 
13.16 6.67 86.84% 
13.86 6.61 94.06% 
2.2e 6.6o 1oo.oo% 
7.81 6.38 92.19% 
7.68 7.27 95.46% 
34.48 6.50 86.21% 
18.92 6.19 86.49% 
15.07 7.17 89.04% 
14.71 7.21 91.18% 
68 
64 
72 
64 
52 
60 
'76 
64 
60 
60 
52 
52 
64 
56 
68 
56 
36 
64 
~ - ~ - - - - - - - - - - - - - - - - -
89.28 13.61 6.19 88.88% 62 
------------------------------
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Table IA shows the results of the AP test given in 
September, 1940, to the College, Commercial, and Social Arts 
Courses in grades 10, 11, and 12. It sbows the results for 
all courses in all grades. The boys and girls have been 
listed separately for purposes of comparison. The table, 
read horizontally, shows that in the College Course, in 
grade 12, 18.62% of the boys achieved perfect scores of 100; 
the mean score was 90.52, the mean time was 6.25 min~tes, 
the corrective load for the group was 81.84%, and the low 
score was 68. The girls in grade 12 of the College group 
had a mean score of 90.02, 12.20% of them achieved perfeot 
scores of 100; the mean time was 6.43 minutes, the corrective 
load was 87.80%, a~d the low score for the group was 64. 
The rest of the table is read in a similar manner. 
At the bottom of the graph are listed the medians 
for the entire number of pupils participating in the AP test. 
The purpose of this table is to give as clear a 
picture as possible of the results of the AP test. Com-
parisons can be made between grades, courses, and between 
boys and girls. Comparisons can also be made with the re-
sults of any other groups tested in other schools. 
Inl studying this table, the superiority of the 
Commercial pupils is evident. It is, however, a superiority 
which is too slight for a group whose work is based on the 
knowledge of arithmetic. Other groups,suoh as the College 
boys in grades 11 and l2,did better work than the Commercial 
girls in these grades. Other striking details noted in 
this table are that, except in the mean time, there is little 
grade by grade progress in fundamental mastery by any o~ the 
divisi0n. What slight advances are made, seem to be incident-
al and npt the result o~ a de~inite concerted program of 
mastery. Buokley''s study indicates that proper attention 
to this matter by a trained teacher would secure rapid im-
1 
provement. 
1. Buckley, op. cit., Chapter IV. 
TABLE XIX 
Showing tbe Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP test, given in September,l940, 
of Sixty•Three Tenth Grade :Soya in the College Course in 
High School 1. · 
The scores are on the le~t and the time in minutes is at the 
top. The total number of pupils at each score and time level 
is shown. The percentage of pupils at each score level is 
shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
68 
64 
24 
Til!le in Minutes 
1 2 
1 
2 
1 
1 
3 
6 
8 
5 
4 
3 
6 
6 
2 
1 
5 
4 
1 
3 
2 
Totals 4 20 18 10 
Median Score 92 
Mean Score 88.76 
6 
1 
2 
1 
7 
2 
1 
1 
1 
1 
4 6 
8 
1 
1 
Corrective Load 87.3Q% 
9 10 
Total 
8 
20 
·16 
6 
2 
4 
3 
1 
1 
1 
63 
:PerCent 
12.70 
31.76 
25.40 
9.52 
3.17 
6,35 
4.76 
1.59 
1.59 
1.69 
100.01 
Median Time 4 
Mean Time 4.35 
Table XIX shows the median and mean in both soore 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each soore and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson SP test, given in 
September, 1940, to sixty-three tenth grade boys in the 
College Course. It shows that the range of scores was 
from 100 to 24, with the median soore 92, and the mean soore 
88.76. The time range was from 2 minutes to 8 minutes. 
The median time was 4 minutes. and the mean time, 4.36 min-
utes. Eight boys or 12.70% achieved perfect scores of 100 
within the set time limit of 6 minutes. The corrective load 
for this group, ther~fore, was 87.3o%. Within the 6-minute 
standard, 52 or 82.5% of the tests were completed, the low-
est score being 24. 
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The number of errors made by this group and the 
few perfeot soores indicate the great need for remedial drill. 
The corrective load of 87.30% shows that this drill work 
applies to almost everyone in the class. The time is good 
with the mean time well below the standard of 5 minutes. 
According to the old accepted passing standard of 70, only 
three or 4.76% failed to pass. But a study Qf the table 
sh~ws clearly the uselessness of this standard, as applied 
to a drill type test. Only 12.70% of the pupils are reason-
ably secure in the subtraction prooees, while the remainder 
would continue to flounder, making the same mistakes without 
any systematic attempt to oull them out and rectify them 
being made. 
TABLE XX 
Showing the Distribution of Scores~ in Relatio~ to th~ Time in 
Minutes, on the Wilson SP T$at, given in September, 1940, of 
Sixty-Nine Tenth Gr~de Girls in the College Course, in :High 
~~frao1 1'. 
The Scores are at the left, and the time in minute's is at the 
~op. The total number of pupils at each score and time level 
is shown. The percentage of ~pile at each score level ia 
shown. 
Time in Minutes 
1 2 3 4 6 6 7 8 9 10 
Score Total Per Cent 
1000 2 6 
' 
1 13 18~84 
96 4 6 2 2 14 20~29 
92 6 5 1 :1.4 20.29 
88 1 4 2 1 8 11.69 
84 2 1 2 2 7 10.15 
76 2 2 2.89 
72 1 2 4 7 10.15 
68 1 l 1.45 
64 1 1 2 2.89 
56 1 1 1.45 
Total 4 19 24 14 3 3 1 1 69 99.99 
Median Score 92 Median Time 4 
Mean Score 88.87 Mean Time 4•19 
Corrective Load 81.16% 
R 
Table XX shows the median and mean in both aoore and 
ttme, with the corrective load indicated. It alao shows the 
to~al n~ber of pupils at each score and time level with the 
percentage of pupils at the various score levels. The re-
sults tabulated are from the Wilson SP Test given in Septem-
ber, 1940, to sizty•nine tenth grade girls in the College 
Course. It shows that the range of scores was from 100 tO 56 
with the median score 92 and the mean score 88,87 • The 
time range ~s from 2 minutes to 10 minutes • The median 
time was 4 minutes and the mean time was '•19 mi~utes. 13 
girls or 18.84% achieved perfect scores of 100 wit.hin the 
set time limit of 5. minutes, The corrective load for this 
group, therefore; was 81.16%. Within the time standard of 
5 minutes, 88.41% of the ~eat were completed, the lowest 
score being 56. 
!hie group, likewise, completed the test well 
within the time limit of 5 minutes with a mean ttme. of 4.19 
minutes• !he corrective load ia lower with 18,84% achieving 
perfect scores of 100 within the time limit. The moat fre-
quent number of enora occurring in the testa were 2 and 3 
ranging dawn to 11 errors probabl~ indicating that the a• 
mount of remedial drill neoeaaary woll.ld not be great. 
TABLE XXI 
Showing the D.ietribution of Scoree, in Rel$tion to the Time 
in Minutes, on the Wilson SF Test, given in September, 1940, 
of T.wenty-Eight Tenth Gracle Boys in the Commercial Course 
in High School ~. 
The scores are at the left and the time in minutes is at 
the top. The total number of pupils at each score and time 
level is shown, The percentages of pupils at each score 
level is shown. 
Time in Minutes 
2 3 4 
Score 
100 1 
96 1 
92 
88 
84 
80 
40 
Total 2 
1 3 
3 2 
2 
1 1 
1 
6 8 
Median Score 96 
Mean Score 92.86 
6 
1 
4 
1 
6 
6 'I 
1 
1 
1 1 
1 
2 3 
.8 9 10 
Total Per Cent 
7 26.00 
1 12 42.86 
4 14.28 
2 7.14 
1 3.67 
1 3.67 
1 3.67 
1 28 99.99 
Median Time 4 
Mean Time 4.46 
Corrective Load 78.67% 
Table XX! shows the median and mean in both score 
and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time 
level, with the percentage of pupils at the various score 
levels. The res~lts tabulated are from the Wilson SP 
test given in September, 1940, to 28 tenth grade boys 
in the Commercial Course. It shows that the range of 
scores was from 100 to 40, with the median score 96, and 
the mean score 92.86. The time range was from 2 minutes 
78 
to 8 minutes. The median time was 4 minutes and the mean 
time was 4.46 minutes. Six boys or 21.42% achieved per~ect 
scores of 100 within the set time limtt of 5 minutes and one 
boy completed in 6 minutes with a perfect score of 100. The 
corrective load for this group, therefore, was 78.67%. 
Within the 5 minute standard, 24 or 86.72% of the tests were 
completed, the low score being 40. 
This group pf Commercial pupils 1 comparatively 
speaking1aohieved a very good mean seore of 92.86, and a 
very high median score of 96. Nevertheless, three-fourths 
o~ them are in need of remedial drill. Perfect security 
in the fUndamentals is a necessity for business practice. 
The corrective load for a group ·pf this kind should be o.oo. 
Constant checking and rechecking should be the procedure 
here. 
TABLE XXII 
Showing the Distribution of Scores. in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
of Sixty• Two Tenth Grade Girls in the Commercial Course in 
High School 1!'. 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
2 3 4 6 6 7 8 9 10 
Score Total Per Cent 
100 4 10 6 1 21 33.87 
96 1 9 1 2 2 15 24.19 
92 7 3 3 1 14 22.58 
88 1 1 1.61 
84 1 1 1.61 
80 2 4 6 9.68 
60 1 1 2 3.23 
56 1 1 1.61 
28 1 1 1.61 
Total 5 29 16 7 5 62 99.99 
Median Score 96 Median Time 3 
Mean Score 91.68 Mean Time 3.65 
Corrective Load 6'1.74~ 
Table XXII shows the median and mean in both score 
and time, with the corl'ecti ve load indicated. It also shows 
the total number of pupils at each score and time level, 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson SP test given in 
September, 1940, to 62 tenth grade girls in the Commercial 
Course. It shows that the range of scores was from 100 to 
28, with the median score 96 and the mean score, 91.68. 
The time range was 2 minutes to 6 minutes, with the median 
time 3 minutes, and the mean time 3.65 minutes. Twenty 
girls, or 32.26% achieved perfect scores of 100 within the 
set time limit of 5 minutes. One girl achieved a perfect 
score of 100 in 6 minutee. The corrective load for this 
group, therefore, was 67.74%. Within the time standard of 
5 minutes, 67. or 919~ of the tests were completed, the low-
est score being 28. 
The time necessary to complete the test, in most 
oases, was ample for these pupils. The corrective load is 
the lowest for the tenth grade. It does leave much to be 
desired, however, as two-thirds of the class need remedial 
drill work in subtraction. The time is good, with only 5 
girls not completing within the 6 minnte standard, !he 
greatest n~ber· completing in 3 minutes. The greatest 
nllmber of perfeot scores of 100 were also achieved in 3 
minutes. 
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TABLE XXIII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in Septemb,r, 1940, 
of Seventy-One Tenth Grade Boys in the Social Arts Course in 
High School F. 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at each score level 
and time level is shown. The percentage of pupils at each 
score level is shown. 
Time in Minutes 
2 3 4 6 6 7 8 9 10 
So ore Total Per Cent 
100 3 7 1 1 12 16.94 
96 1 4 7 4 1 l 1 19 26.76 
92 1 6 6 1 1 14 19.72 
88 2 3 3 8 11.2'7 
84 1 1 2 2.82 
80 l 2 3 1 7 9.86 
76 1 1 2 2.82 
'72 1 1 1.41 
68 2 1 l 4 5.63 
60 l l 2 2.82 
Total 1 13 28 18 5 2 1 1 '71 100.01 
Median Soore 92 Median Time 4 
Me.an Soore 89.58 Mean Time 4.54 
Corrective Load 84.51~ 
Table XXIII shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at eaoh score and time level, 
with the perc~ntage of pupils at the various soore le~els. 
The results tabulated are from the Wilson SP Test, given in 
September, 1940, to seventy- one tenth grade boys in the 
Social Arts Course . It shows that the range of soores was 
from 100 to 60, with the median score 92 and the mean score 
89.58. The time range was from 2 minutes to 10 minutes. 
The median time was 4 minutes, and the mean ttme was 4.54 
minutes, Eleven boys or 15,49% achieved perfect scores of 
100 within the set time limit of 5 minutes. The corrective 
load for this group, therefore. was 84,51%. Within the 5 
minute standard, 60 or 84.6% of the teste were completed, 
the lowest score being 60. 
The mean time for this group was slightly higher 
than for any other tenth grade group. Its per oent of per-
fect scores likewise was somewhat below the average. The 
lowest score attained by this group was the highest of all 
the tenth grades tested. A lack of security in the funda• 
mental processes similar to the other divisions, as evi-
denced by the high corrective load, is exhibited in this 
test. 
TABLE XXIV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
·~ Forty-Eight Tenth Grade Girls in the Social Arts Course 
in High School F. 
The scores are shown at the left and the time in minutes 
is shown at the top. The total number of pupils at each score 
and time level is shown, The percentage of pupils at each 
score level is shown. 
Time in Minutes 
1 2 3 4 5 6 7 8 9 10 
Score Total l'er Cent 
100 2 2 1 1 6 12.50 
96 3 5 3 1 12 25.00 
92 3 3 2 8 16.67 
88 1 1 3 5 10.42 
84 2 1 3 6.25 
80 3 1 4 8.33 
76 1 1 l 3 6.25 
72 1 1 2 4.17 
56 1 1 2 4.17 
52 1 1 2.08 
44 1 1 2 4.1'1 
Total 1 9 20 10 6 2 48 100.00 
Median Score 92 Median Time 3 
Mean Score 85.92 Mean Time 3.35 
Corrective Load 87,5% 
Table XXIV shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson Sl' Test, given in Sep-
tember, 1940, to forty-eight girls in the tenth grade of the 
Social Arts Course. It shows t~t the scores range from 100 
84 
to 44, with the median score 92, and the mean score 85.92. 
The time range was from 1 minute to 6 minutes. The median 
time was 3 minutes, and the mean time was 3.35 minutes. Six 
girls or 12.50% aohteved perfect scores of 100 within the set 
time limit of 5 minutes. The corrective load for this group, 
therefore, was 87.50%. Within the time standard of 5 minutes, 
forty-six or 95.83% of the tests were completed, the lowest 
score being 44. 
The time required by these girls to complete was 
the lowest for the tenth grade. They also had the highest 
corrective load. The number of errors is fairly well scatter-
ed, with most pupils making 1,2, or 3 mistakes~ The per cent 
of perfect scores is almost the lowest for the entire school. 
Here, definitely, a well regulated program of remedial drill 
would be in order. 
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TABLE XXV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SF Test, given in September, 1940, 
of I!'ifty .... J!'our Eleventh Grade Boy-s . in the College Course, in 
High School F,. 
The scores are at the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The pereentage of p~pils at each score 
level is shown. 
Time in Minutes 
2 3 4 6 6 7 8 9 10 
Score Total Per Cent 
100 1 4 1 1 
' 
12.96 
96 1 3 1 1 6 11.11 
92 6 3 3 1 1 14 26.12 
88 1 5 1 1 8 14.81 
84 1 1 1 3 5.56 
80 3 2 1 6 11.11 
'16 1 1 1 1 4 7.41 
72 1 1 2 3.'70 
64 1 1 1.86 
60 1 1 1,86 
56 1 1 1.86 
62 1 1 1.85 
Totals 3 22 14 10 2 3 54 99.98 
lledian Score 92 Median Time 4 
Kean Score 86.6'1 J,4ean Time 3.8'( 
Corrective Load 87.04% 
Table XXV shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various eoore and time levels. 
The results tabulated are from the Wilson SP Teet, given in 
September, 1940, to 54 eleventh gra.de boys in the College 
Course. It shows that the range of scores was from 100 to 62 
with the median seore 92 and the mean score 86.67. The time 
range was from 2 minutes to 7 minutes. The median time was 
4 minutes and the mean time was 3.87 minutes. Seven boys 
86 
or 12.96% achieved perfect scores of 100 within the set ttme 
limit of 5 minutes. The cor~ective load for this group, 
therefore, was 87.04%. Within the 6 minute standard, 49 or 
90.74% of the tests were completed,the lowest score being 62. 
The oorreotive load for this group was very high, 
with nearly all the pupils requiring remedial drill. The 
time limit was ample enough to allow most to complete. The 
number of errors was well scattered, with the maximum number 
12. The most frequent number of errors made was 2. 
TABLE XXVI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, o.n the Wilson SJ? Teat, given in ·September, 1940, 
of Seventy.;.aeven Eleventh lrade Girls in the College course 
in High School ~. 
The scores are at the left and the time in minutes is at the 
top. The total number of pupils at e$o~ score and time level 
ia shown. The percentage of pupils at each score level is 
a bon. 
Time in Tfinutea 
2 3 4 6 6 7 8 9 10 
Score Total Per cent 
1.00 a 'I 6 15 19.48 
96 2 10 4 2 18 23.38 
92 3 5 6 2 16 20.78 
88 1 2 4 2 1 10 12.99 
84 4 l 6 6.49 
80 1 1 2 2.60 
76 3 2 5 6.49 
'12 1 1 1 3 3.90 
64 1 1 1.30 
56 1 1 2 2.60 
Totals 10 32 24 8 2 1 77 100.01 
Median Score 92 Median Time 3 
Mean Score 90.03 Mean Time 3.53 
Cor:r,oective Load 80.62% 
Table XXVI shows the median and mean in both · soore 
and time, with the corrective load ind:loated. It also shows 
the total n~ber of pupils at each score and ttme level, with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson SP Test, given in 
September. 1940, to 77 girls in the College Courate. It shows 
that the range of scores was from 100 to 56, with the median 
score 92 and the mean score 90.03. The time range was from 
2 minutes to 8 minutes. The median time wa~ 3 minutes, and 
the mean time was 3.63 minntes. Fifteen girls or 19.48% 
achieved perfect scores of 100 within the set time limit of 
6 minutes. 
was ao:· •• ,o-e·~ . 
The corrective load for this group, therefore, 
Within the time standard of 6 minutes, 74 or 
96.10% of the tests were completed, the lowest score being 
66. 
The maximum number of errors scored by the girls 
in the College Course as compared to 12 by. the boys was 11. 
The median score was 3.36% higher, The girls needed ,34% 
minutes leas time to complete, with a low score 4 points 
higher, The corrective load was almost 7% lower, but, 
nevertheless, four-fifths of the girls are indicated as 
needing remedial drill work. 
Sf 
TABLE Y-XVII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
to Twenty-Five Eleventh Grade Boys in the Commercial Course, 
in High School F • . 
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The scores are at the left and the time in minutes is shown 
at the top, The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
2 3 4 5 
Score Total Per Cent 
100 6 4 10 40.00 
96 1 2 3 12.00 
92 1 4 5 20.00 
88 2 1 3 12.00 
80 1 1 2 8.oo 
76 1 1 4.00 
72 1 1 4.00 
Totals 7 13 4 1 25 100.00 
Median Score 96 Median Time 3 
Mean Score 92.8 Mean Time 2.96 
Corrective Load 6o.oofo 
Table XXVII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The re-
sults tabulated are from the Wilson SP Test, given in Se~tem­
ber, 1940, to twenty-five eleventh grade boys in the Commer-
cial Course. It shows that the range of scores was from 
100 to 72, with the median score 96, and the mean score, 
92.80. The time range was from 2 minutes to 5 minu tee. 
The median time was 3 minutes, and the mean time 2.96 • 
Ten boys or 40.0Q% achieved perfect soores of 100 within the 
set time limit of 6 minutes. The corrective load for this 
group,therefore, was 60.00%. Within the time standard of 
5 minutes, 26 or 100.00% of the teste were completed, the 
lowest score being 72. 
Aooording to old accepted standards, all of this 
group has done acceptable work. On tbe new basis, of lOo% 
mastery, however, 60.oo% are in need of remedial drill work. 
The mode for this group would be 100, but a look at the 
table shows how this fails to indicate the situation. It is 
evident that only a small amount of time would be neoesaar.r 
to assure a complete mastery of this process for all in this 
group. 
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TABLE XXVIII . 
-· . 
Shtnring the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
of Sevent.J•One Eleventh Grade Girls in the Commeroial Course, 
in High School F. 
The scores are at the left and time in minutes is at the top. 
The total number of pupils at each score and time level is 
shown. The percentage of pupils at eaoh score level is shown. 
Time in Minutes 
1 2 3 4 5 6 Total Per Cent 
Score 
100 1 12 10 2 1 26 36.62 
96 4 4 1 9 12.68 
92 4 3 5 12 16.90 
88 3 2 2 3 10 14.08 
84 1 1 r~ 2 2.82 
80 1 1 1 3 4.23 
76 1 2 1 4 5.63 
72 1 1 2 2.82 
60 2 2 2.82 
56 1 1 1.41 
Totals 1 26 23 14 5 2 71 100.01 
:Median Score 92 Median Time 3 
Mean Score 91.32 Mean Time 3.00 
Corrective Load 63.38~ 
Table XXVIII shows the m~dian and mean in both 
poore and time, with the corrective load indicated. It also 
shows the total number of pupils at each soore and time level, 
with the percentage of pupils at the various score levels. 
The results tabulated are from the W~1son SP Test given in 
September, 1940 to sevent1-one eleventh grade girls in the 
Commercial Course. The range of scores was from 100 to 56, 
with th$ median score 92 and the mean score 91,32. The time 
range was from 1 minute ~~ 6 minu~ea~ The median time was 
3 minutes and the mean time was 3.00 minutes. Twenty-six 
girls or 36~62% achieved perfect scores of 100 within the 
set time limit of 5 minutes, The cor~otive load for this 
group, therefore, was 63.38%. Within the set time limit 
of 6 minutes, 69 or 97,18% of the tests were eompleted,the 
lowest score being 66~ 
The scores made by the girls in the Commercial 
Course are very comparable to those made by the boys. ·The 
work done by these two groups was the best of the whole school. 
The corrective loads are the lowest and oonoomitantly the 
per cents of perfect scores are higher. It is significant 
to note that thougb this is true, three-fifths of the class 
still is in need of corrective drill work. 
TABLE XXIX 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
of Ninety-lour Eleventh Grade Boys in the Social Arts Course 
in High School P. 
The scores are at the left and the time in minutes is shown 
at the top, The total number of pupils at each score and 
time level is shown. The pereentsge of pupils at each score 
level is shown. · 
Time in :Minutes 
93 
2 3 4 5 6 7 
3 6 4 4 
8 9 10 Total Per Cent 
Score 
100 
96 
9! 
88 
84 
80 
76 
72 
68 
64 
48 
40 
Totals 
3 2 4 2 1 
1 6 10 5 1 
4 3 
1 2 5 1 1 
6 7 1 1 1 
1 2 
1 
1 1 
1 
1 
1 
9 27 3'7 14 2 4 1 
Median Score 92 
Mean Score 88.21 
Corrective Load 81.92% 
17 
12 
23 
7 
10 
16 
3 
l 
2 
1 
1 
1 
94 
18.08 
12.76 
24.4'7 
7.45 
10.64 
17.02 
3.19 
1.06 
2.13 
1.06 
1,06 
1.06 
99.98 
· Median Time 4 
Mean Time 3.88 
Table XXIX shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time level 
with the percentage of pupils at the vari.ous score levels. 
The results tabulated are from the Wilson SP Test, given 
in September, 1940, to 94 eleventh grade boys in the Social 
Arts Course. It shows that the range of scores was from 
100 to 40 with the median score 92 and the mean score 88.£1. 
The ttme range was from 2 minutes to 8 minutes. 17 boys or 
18.08% achieved perfect scores of 100 within the set time 
limit of 5 minutes. The corrective load for this group, 
therefore, was 81.92%~ Within the standard of 5 ~inutee, 
87 or 92.55% of the tests were completed, the lpweet score 
being 40. 
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The range of errore for this group was from none 
wrong to 15, with 2 errors being the number most frequently 
missed. The corrective load for this group is .lo% higher 
than the median for the entire eleventh grade. 7.45% failed 
to complete within the 5 minute time limit. It is interesting 
to note that the perfect scores were all completed within 
this time standard showing that these pupila were adequately 
secure in this fundamental process. 
TABLE XXX 
Showing the Distribution of Soores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
to Fifty-Three Eleventh Grade Girls in the Social Arts Course 
in High School F. 
The soore~ are at the left and the time in minutes is shown 
at the top, The percentage of pupils at score level is shown. 
The total n~ber of pupils at eaoh score and time level is 
shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
68 
64 
60 
56 
48 
44 
Totals 
Time in Minutes 
2 3 4 6 
1 2 3 1 
3 2 1 
4 4 1 1 
6 
1 4 1 2 1 
2 1 2 2 1 
1 2 1 
1 
1 
1 
1 
1 1 1 
1 1 1 
1 
10 16 10 11 5 1 
Median Score 88 
86.87 
8 9 
Mean Soore 
Corrective Load 86.79% 
10 Total l'er Cent 
7 
6 
10 
9 
8 
4 
1 
1 
1 
1 
3 
3 ' 
1 
53 
13.21 
11.32 
18.87 
16.98 
16.10 
7.66 
1.89 
1.89 
1~89 
1.89 
6.66 
6.66 
1.89 
100.03 
Median Time 4 
Mean Time 
Table XXX shows the median and mean in both soore 
and time, with the corrective load indicated. It also shows 
the total number of pupils at eaoh score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson SP Test given in Sep-
tember, 1940, to 53 eleventh grade girls in the Social Arts 
Course. It shows that the range of scores was from 100 to 44, 
with the median score 88 and the mean score 86.87. The time 
range was from 2 minntes to 7 minutes. The median time was 
4 minutes and the mean time was 3.77 minutes. Seven girls, 
or 13.21% achieved perfect scores of 100 within the set time 
limit of 5 minutes. The corrective load, therefore, was 
86.79%. Within the time standard of 5 minutes, 47 or 88.79% 
of the tests were completed, the lowest score being 44. 
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In this group also, the perfect scores were achievec 
in the time standard of 5 minutes. Only 11.32% failed to 
complete within this time. The corrective load for this 
group is high, and in view of present day practice, should 
be the object of intensive remedial drill. 
I 
TABLE XXXI 
Showing the Distributton of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Teat, given in September, 1940, 
to Fifty-Three Twelfth Grade Boys in the College Course in 
Htgh School F. 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at each score level 
and time level is shown, The percentage of pupils at each 
score level is shown. 
Time in Minutes 
1 2 3 4 6 6 7 8 9 10 
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Score Total PerCent 
100 1 6 1 6 16.10 
96 1 6 7 3 1 17 32.07 
92 2 1 3 6 11.32 
88 1 6 2 a 16.10 
84 2 1 3 6.66 
so 3 1 1 5 9.44 
'76 1 1 2 3.'17 
68 1 1 1.89 
64 1 1 2 3.77 
56 1 1 1.89 
Total 1 10 26 11 2 2 1 63 100.01 
Medtan Score 92 Me-dian Time 4 
, 
Mean Score 89.51 Mean Time 3.26 
Corrective Load 84.9o% 
Table XXXI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson SP Teat given in Sep-
tember, 1940, to 53 twelfth grade boys in the College Course. 
It shows that the range of scores was from 100 to 66, with 
the median score 92 and the mean score 89.61. The range in 
QQ. 
was from l minute to 7 minutes. The median time was 4 minutes 
and the mean time was 3.26 minutes. Eight boys or 16.lo% 
achieved perfect scores of 100 within the time standard of 
6 minutes. The corrective load, therefore, was 84.90%. 
Within the set time limit of 6 minutes, 60 or 94.34% of the 
testa were completed, the lowest score being 66. 
The College group of boys has throughout shown a 
marked weakness in subtraction ability. The corrective loads 
in grades 10, ll, and 12, have been consistently high. With 
only an anlysia of the scores and times being made, and no 
attempt at diagnosis, the reasons for this can be only par-
tially inferred from the test results. Lack of directed study 
in the fundamentals would probably be the answer. Instituting 
a required course in the four fundamental processes of arith-
metic undoubtedly is the solution for bringing these pupils 
up to an acceptable everyday standard. 
TABLE XXXII 
Showing the Distribution of Scores, in Relation to the Time 
in Kinntea, on the Wilson SP Teat, given in September,l940, 
to ~ort7~Three Twelfth Grade Girls in the College Course in 
High School :r. 
The ao~res are at the left and the time in minutes is shown 
at the .. top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in :Minutes 
2 3 4 6 6 7 8 9 10 
Score Total Per Cent 
100 3 2 3 1 9 20.93 
96 6 4 1 11 25.58 
92 2 2 1 1 6 13.96 
88 1 1 2 4.66 
84 3 3 6.98 
80 1 1 2.33 
76 3 2 1 6 13.95 
72 1 1 2 4.66 64 1 1 2.33 
60 1 1 2.33 
40 1 1 2.33 
Totals 16 16 6 4 2 43 100.01 
Median Score 92 Median Time 3 
Mean Score 87.91 Mean Time 3.12 
Corrective Load 81.40% 
Table XXXII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson SP Teet given in Sep-
tember, 1940. to 43 twelfth grade girls in the College Course. 
l 
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It shows that the range of scores was from 100 to 40, with 
the median score 92 and the mean score 87.92. The time 
range was from 2 minutes to 6 minutes. The median time 
was 3 minutes and the mean time was 3.12 minutes. Eight 
girls or 18.60% achieved perfect scores of 100 within the 
set time limit of 5 minutes. One girl achieved a score of 
100 in 6 minutes. The 'corrective load, therefore, for this 
group was 81.4o%. Within the set time standard of 5 minutes, 
41 or 95.35% of the teste were completed, the lowest score 
being 40. 
The College group ~;f girls have in this teet 
shown a greater ability than the boys in the process of 
subtraction. The corrective loads are lower, the times are 
shorter and the per cents of perfect scores are higher. In 
each of the three grades, however, the corrective work in-
cludes more than four-fifths of the girls. This is a great 
enough number to indicate that little or no drill is being 
done. That remedial work is necessary is clearly shown on 
the table. 
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TABLE XXXIII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
to Fifteen Twelfth Grade Boys in the Commercial Co~ree in 
High Schoo 1 F. 
The scores are shown at the left and the time in minutes is 
shown at the top. The tota1 number of pupils at each score 
and time level is Shown. The percentage of pupils at each 
score level is Shown. 
Time in Minutes 
1 2 3 4 5 Total Per Cent 
So ore 
100 4 4 26.67 
96 5 1 1 7 46.67 
88 1 1 6.67 
80 1 2 3 20.00 
Totals 1 11 1 2 15 99.91 
Median Score 96 Median Time 2 
Mean Score 93.33 Mean Time 2.27 
Corrective Load 73.33% 
Table XXXIII shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson SP Teet given in 
September, 1940 to fifteen twelfth grade boys in the Com-
mercial Course. It shows that the range of scores was 
from 100 to 80 with the median score 96 and the mean score 
93.33. The range in time was from 1 minute to 4 minutes. 
The median time was 2 minutes and the mean time was 2,27 
minutes. Four boys or 26.67% achieved perfect scores of 100 
within a set time~imtt of 5 minutes. The corrective load, 
therefore. was 73.33%. Within the set time standard of 5 
minutes, all of the boys or lOo% completed the test, the 
lowest score being ao. 
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The time needed for this class to complete the test · 
was the lowest for all groups tested. An incomplete mastery 
of the facts and process is indicated by the corrective load 
of 73.33%. It is not easily understandable why this advanced 
group should fall below the eleventh grade Commercial boys 
in achievement. With courses requiring more highly developed 
skill and knowledge of facts and processes, it can be seen 
from these results that constant checking and rechecking of 
the basic fundamentals of arithmetic is vital for successful 
and satisfactory work. 
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Table XXXIV 
Showing the Distribution of Soore.s, in Relation to the Time 
in :Minutes, o~ t~e Wilson SP Test, given .in September.,l940, 
to Eighty'•Two Twelfth Grade Girls in the Commeraial Course 
in I:t:l'gh School ~'• 
The scores are shown at the left and the time in minutes is 
Shown at the top. !he total number of pupils at each score 
and time level ia shown. The percentage of pupils at each 
score level i~ shown. 
Time in Minutes 
Score 
100 
96 
92 
88 
84 
80 
?6 
?2 
64 
1 
1 
2 
4 
7 
4 
2 
1 
1 
1 
1 
Total 1 21 
Median Score 
Mean Soore 
3 4 5 
10 1 
19 1 
14 2 2 
5 2 1 
1 
2 
4 1 1 
2 
1 
48 6 6 
92 
90.68 
Corrective Load 81.71% 
Total Per Cent 
15 18.29 
19 23.17 
22 26.83 
10 12.20 
2 2.44 
3 3.66 
7 8.64 
2 2.44 
2 2.44 
a2 too.ot 
Median Time 3 
Mean Time 2.94 
Table XXXIV shows the median and mean in both 
score and time, with the corrective load indicated. It 
also shows the total number of pupils at each soore and 
time level with the percentage of pupils at the various 
score levels. The results are tabulated from the Wilson 
SP Test given in September,l940, to eighty-two twelfth 
grade girls in the Commercial Course. It shows that the 
ran~e of soores was from 100 to 64 with the median score 
92 and the mean score 90.68 • The range in time was from 
1()4 
1 minute to 5 minutes. The median time was 3 minutes and the 
me$n time was 2.94 minutes. Fifteen girls or 18.29% aohieved 
per:tect scores of 100 within the set time limit of 5 minutes. 
The corrective load, therefore, for this group was 81.71%. 
Within tbe 5 minute time standard, all of the girls or lOo% 
completed the test. the lowest score being 64. 
It is rather significant to note that the Commer-
cial gi~ls failed to do as well on this test as the College 
girls. The di:tference is not ver,v great but it indicates 
that drill work in the fundamentals is equally necessary 
for all groups. 
TABLE XXXV 
Showing the Distribution of Scores, in &elation to the !ime 
in Minutes, on the Wilson SP Teat, given in September,l940, 
to Ninety•Seven ~elfth Grade Boys in the Social Arts Course 
in High School F. 
'!he soores are shown at the left and the time in minutes is 
shown at the top. The total number of pupils at each score 
and ttme level is shown. The percentage of pupils at eaoh 
aoore level is Shown. · 
Time in Jlinutes 
Score 
100 
96 
92 
88 
84 
so 
'76 
'72 
64 
60 
36 
Total 
1 2 
6 
2 
3 
3 
1 
1 
1 15 
Median Soore 
Mean Score 
3 4 
5 1 
6 7 
9 6 
5 
3 4 
3 1 
3 
3 5 
1 
1 1 
1 
35 29 
88 
86.27 
6 6 7 
2 
2 
1 1 
1 
5 
1 
2 
1 
15 1 
Corrective Load 
8 9 10 
Total Per Cent 
12 12.37 
16 16.49 
20 20.62 
10 10.31 
8 8.26 
10 10.31 
4 4.12 
1 11 11.34 
2 2.06 
3 3.09 
1 1.03 
1 97 99.99 
Median Time 3 
Jlean Time 3.64 
87.63~ 
Table XXXV shows the median and mean in both score 
and time,with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results are tabulated from the Wilson SP Teat,given in Sep-
tember, 1940, to ninety-seven twelfth grade boys in the Social 
Arts Course. It shows that the range of scores was from 100 
106 
to 36 with the median score 88 and the mean soore 86.27 • 
The range in time was from 1 minute to 9 minutes. The medi-
an time was 3 mi~utes and the mean ttme was 3.54 minutes. 
!welve boys or 12.37% achieved perfect scores of 100 within 
the 5 minute standard. !he corrective load for this group, 
therefore, was 8'1.63% • Within the 5 minute time limit, 95 
or 97,94% of the tests were coapleted, the lQweet score bei:ng ;,5 
36. 
~is group of twelfth grade Social Arts boys has 
the highest corrective load of all the classes and divisions 
of the twelfth grade • !he mean ttme ia likewise the highest 
in this grade. !here is an obvious insecurity in the sub-
•~ction process indicated. The scores are well scattered 
with a ver7 heavy concentration in the lower score bracket. 
According to old standards, only six pupils are failing,but 
on a basis of lOo% mtJ,stery, the acceptable standard, all but 
twelve are in need of remedial drille 
J 
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TABLE XXXVI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson SP Test, given in September, 1940, 
to Forty-Eight !welfth Grade Girls in the Social Arts Course, 
in High School F. 
The scores are shown at the left and the time in minutes is 
shown at the top. The total number of pupils at each score 
level and time level is snown. The percentage of pupils at 
each score level is shown. 
Time in Minutes 
1 ·2 3 4 6 6 Total Per Cent 
Score 
100 2 2 1 1 6 12.60 
96 2 6 3 1 11 22.92 
92 1 3 3 2 9 18.76 
88 1 1 3 1 6 12.60 
84 2 2 4.17 
80 3 l 4 8.33 
76 1 1 1 3 6.26 
72 1 1 2 4.17 
56 1 l 2 4.17 
52 l 1 2.08 
44 1 1 2 4.17 
Total 1 9 20 10 6 a 48 100.01 
Median Score 92 Median Time 3 
Mean Score 86.92 Mean Time 3.36 
Corrective Load 87.6~ 
Table XXXVI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the pe~centage of pupils at the various score levels. The 
results tabulated are from the Wilson SP Teet, given in 
September, 1940, to 48 twelfth grade girls in the Social Arts 
Course. It shows that the range of scores was from 100 to 44 
with the median score 92 and the mean score 86.9.2. The 
range in time was from 1 minute to 6 minutes. The median 
time was aminutes and the mean time was 3.36 minutes. Six 
girls or 12.60% achieved perfect scores of 100 within the 
set time l~it of 6 minutes. The corrective load for this 
group. therefore, was 87.6o%. Within the time standard of 
6 minutes, 46 or 95.83% of the teste were completed, the 
lowest score being 44. The results obtained in the test 
by this group were identioal with the results of the test 
of the tenth grade in the Social Arts Course. 
The conclusion which must necessarily be drawn 
f.om these results is that drill work is definitely neces-
sary. The basis for a proper diagnosis is lacking, but 
could very easily be made and a functional unit in correct-
ive arithmetic be instituted. 
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TABLE .IB 
Shows the results of the SP Teet given in September, 1940, to 
the College, Commercial, and Social Arts Courses in grades X, 
XI, and XII in High School F. It shows results for all 
courses in all grades . 
Boys Mean 
Course Grade Girls Score 
Perfect Mean Corrective Low 
Scores Time Load Score 
- - fr - - - - - - - - - - -- - - - - - - - - - - ~ - - -
College XII 
Commercial XII 
Social Arts XII 
College XI 
Commercial XI 
Social Arts XI 
College X 
Commercial X 
Social Arts X 
B 
G 
B 
G 
B 
G 
B 
G 
B 
89.51 16.10 3.25 84.9o% 56 
87.91 
93.33 
20.93 3.12 81.40% 40 
26.67 
90.68 18.29 
12.37 
2.27 73.33% 80 
2.94 81.71% 64 
3.54 87.63% 36 86.27 
85.92 12.60 3.35 87.60% 44 
86.67 12,96 
90.03 19.48 
92.80 40.00 
3,87 87.04% 52 
3.53 80.52% 56 
2.96 60.00% 72 
G 91.32 36.62 3.00 63.38% 56 
B 88.21 18.08 3.88 81.92% 40 
G 86.87 13.21 3.77 86.79% 44 
B 88.76 12.70 4.36 87.3o% 24 
G 88.87 18.84 4.19 81.16% 56 
B 
G 
B 
92.86 25.00 
91.68 33.87 
4.46 78.57% 40 
3.65 67.74% 28 
= : = = = : : : : =-=-~ 
89,58 16.94 4.64 84.61% 60 
§5~9~ - 12~5Q - ~-~5- §7~5Q%_ 14_ -
Medians 89.19 18.19 3.64 81.82% 48 
------- - -----------~- -----------
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Table IB shows the results of the SP Test given 
in September, 1940, to the College, Commercial, and Social 
Arts Courses in grades 10, 11, and 12. It shows the results 
for all courses in all grades. The boys and girls have been 
listed separately for purposes of comparison. The table 
read horizontally shows that in the College course, in grade 
12, 16.lo% of the boys achieved perfect scores of 100, the 
mean score was 89.51; the mean time was 3.26 minutes• the 
corrective load was 84,9o%,and the low score was 56. The 
girls in grade 12 of the College course had a mean score 
of 8,.91; 20.93% of them achieved perfect scores of 100; 
the mean time was 3.12 minutes; the corrective load was 
81.40%, and the low score for the group was 40. The rest 
of the table is read in a similar manner. 
At the bottom of the table are listed the medians 
for the total number of pupils participating in the SP Test. 
This table gives a composite picture of the re-
sults of the teat. It is the sum total of tables XIX throng 
XXXVI on the SUbtraction Process. The achievements of both 
the boys and the girls have been brought together for pur-
poses of comparison. Comparisons can also be made between 
courses and grades. Comparisons with addition can be made 
by reference to Table IA on page 70, 
Some evidence of superiority by the Commercial 
pupils can be noted. It is not so overwhelming as might 
properly be expected by taking the nature of the various 
llJ 
courses under consideration. The mean time is about the 
only result which has shown definite improvement. The best 
and lowest corrective load as shown by the table was achieved 
by boys in the eleventh grade of the Commercial Course. Even 
here, three-fifths of the pupils are in need of remedial 
drill work. 
What iaprovement has been shown by some divisions 
is very slight. The progress in most oases is of a variable 
nature. One conclusion does emerge from the multitude of 
facts presented and that is the need for a vigorous and suit-
able program of remedial drill. Encouragement is found in 
the fact that nearly 4o% of the eleventh grade pupils of 
the Commercial pupils have perfect scores. Proper attention 
to the matter would insure rapid improvement in subtraction 
in all groups; subtraction is the most easily mastered pro-
cess. There are only 100 facta and the one chief difficulty 
is borrowing. Scores less than perfect are inexcusable at 
the high school level. 
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TABLE XXXV!! 
Showing the Distribution of Sooree, in Relation to the Time 
in Minutes, on the Wilson MP Test , given in September, 1940, 
to Sixt~·Four - Tenth Grade Boys in the College Course, in 
High School ~'• 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at eaoh score 
level is shown. 
!ime in Minutes 
4 5 6 , 8 9 10 11 
Score 
100 1 1 1 
96 1 2 1 1 1 1 1 
92 2 1 1 
88 1 2 4 1 1 
84 1 3 1 1 1 
80 1 3 3 1 4 
76 1 1 2 1 1 
72 2 4 1 
68 1 1 
64 1 
60 l l 
40 l 1 
Totals f3 11 17 9 7 10 3 4 
Median Score 80 
Mean Score 81.38 
Corrective Load 95.31% 
12 Ino. Total % 
3 4.69 
8 12.50 
4 6.25 
9 14.06 
7 10. 94 
12 18.76 
6 9.38 
1 8 12.50 
2 3.12 
l 1.56 
2 3.12 
2 3.12 
l 64 100.0 
Median Time 7 
Mean Time 7.14 
Table XXXVI! shows the median and mean in both 
score and time with the corrective load indicated. It also 
shows the total number o-f pupils at each score and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson MP Test given in 
September, 1940, to 64 tenth grade boys in the College Course 
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It shows that the ~nge of scores was from 100 to 40, with 
the median score 80 and the mean scor~ 81.38. The range in 
time was from 4 minutes to 11 minutes, with one test in-
complete. The median time was 7 minutes and the mean time 
was 7.14- minutes, Three bo7s or 4,69% achieved perfect 
scores of 100 within the set time limit of 12 minutes. The 
corrective load, therefore, for this group was 95.31%. 
Within the 12 minute standard 63 or 98,44% of the teste 
were completed, the lowest score being 40. 
The corrective load for this group is very high, 
and the n~ber of pupils achieving 100 ia. low. The scores 
are scattered, ranging from 100 to 40. The mean time for 
thts prooess is low, with nearly all completing well within 
the time limit. 
TABLE XXXVIII 
Sho~ing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September,l940, 
to Sixt,y•Seven Tenth Grade Girls in the College Course in 
High School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at eaoh score 
level is shown. 
Time in Jlinutee 
4 5 6 7 8 9 10 ll 12 Total Per Cent 
Score 
100 1 3 1 5 7.46 
96 2 2 4 5.97 
92 4 4 8 11.94 
88 2 3 1 2 1 9 13.43 
84 1 1 1 1 2 6 8.95 
80 1 2 1 2 6 8.95 
76 3 1 3 4 1 1~ 1"1.90 
72 1 4 1 1 7 10.44 
64 1 1 2 2.99 
60 1 1 1 3 4.48 
52 . 1 1 1.49 
48 1 1 2 2.99 
44 1 l 1.49 
40 1 1 1.49 
Totals 1 14 16 12 13 8 2 1 67 99.97 
Median Score 80 Median Time 7 
Mean Score 79.88 Mean Time 6.93 
Corrective Load 92.54~ 
Table XXXVIII shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each soo re and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson Hl? Test, given in 
September; 1940, to sixty-seven girls in the tenth grade in 
the C~llege course. It shows that the range of scores was 
from 100 to 40, with the median score 80 and the mean score 
79.88. The range in time was from 4 minutes to 12 minutes. 
The median time was 7 minutes, and the mean time was 6.93 
minutes. Five boys or 7.46% achieved perfect scores of 
100 within the set time limit of 12 minutes, The corrective 
load for this group, therefore, was 92.54%. Within the 12 
minute standard, all or 100% of the tests were completed, 
the lowest score being 40. 
This table shows the insecurity of this group in 
the fundamental process of multiplication. All completed 
within the time limited which shows that their speed in this 
process should have been coupled with accuracy to make their 
work effective. Nothing other than complete mastery is 
acceptable. 
TABLE. XXXIX 
Showing the Di$tribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Teet, given in September, 1940, 
to Twenty~Nine Tenth Grade Boys in the Commercial Course, 
in High School F. 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes 
4 6 6 7 a 9 10 11 Inc. Total Per Cent 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
60 
56 
38 
Totals 
1 3 1 1 
1 
1 1 
1 2 1 
1 
1 1 1 
1 2 1 
2 1 
1 
2 3 5 9 2 3 1 
Median Score 80 
Mean Soore 76.48 
1 
1 
Corrective Load lOg% 
1 
3 
1 
1 
0 o.oo 
6 20.69 
2 6.9b 
2 6.90 
4 13.79 
2 6.90 
3 10.34 
4 13.'79 
3 10.34 
1 3.45 
1 3.46 
1 3.45 
29 100.00 
Median Time 7 
Mean Time 7.21 
Table XXXIX shows 'the median snd mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson MP Test given in 
September, 1940, to twent.y-nine tenth grade boys in the 
Commercial Course. It shows that the range of scores was 
. I 
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from 100 to 38 • w1 th the medi~ ~core_ 80, and the mean soo re 
76.48. The range in time was from 4 minutes to 11 minutes, 
with one teet incomplete. The median time was 7 minutes, 
and the mean time was 7.21 minutea. No one achieved a 
perfect score of 100 eo tbat the corrective load was 100%. 
Within the 12 minute time standard, twenty•eight or 96.56% 
of the teste were completed, the lowest score being 38. 
The most striking thing to note on this table is 
the fact that no one achieved a perfect score of 100. Being 
a Commercial group makes this fact more outstanding. This · 
evidence alone illustrates the needed emphasis on remedial 
drill in the high school even for those classes which one 
would ordinarily assume had this work as a basis for their 
courses • 
lj 
I 
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TABLE n 
Showing the Distribution of Scores. in Relation tQ the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Sixty-Two Tenth Grade Girls in the Oo~ercial Course, in 
High Schoo 1 l!' • 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. Th' percentage of pupils at each score 
level is shown. 
Time in Minutes 
4 5 6 7 8 9 10 11 12 Inc. Total Per Cent 
Score 
100 
96 
92 
88 
84 
eo 
76 
72 
68 
64 
60 
48 
20 
5 
1 
2 
1 1 
1 l 
2 
1 
3 
2 
2 
1 
4 1 
3 2 
1 3 
4 l 
1 1 
l 2 
l 
1 1 
1 
1 2 
l 1 
2 
2 
2 l 
l 
1 
l 
Totals 2 16 17 12 8 3 4 
Median Score 84 
Mean Score 80.02 
Corrective Load 96.7~% 
1 
1 
2 - 3. 23 
7 11.29 
10 16.13 
6 9.68 
9 14.52 
5 8.06 
8 12.90 
6 9.68 
2 3.23 
2 3.23 
l 1.61 
2 3.23 
1 1.61 
1 1.61 
62 100.01 
Median Time 6 
Mean Time · 6.56 
Table XL shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson MP Test, given in 
September, 1940, to sixty-two tenth grade girls in the 
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Commercial Course. It shows that the range of scores was 
from 100 to 5 with the median score 84 and the mean score 
80.02. The range in time was from 4 minutes to 10 minutes, 
with one test incomplete. The median time was 6 minutes, 
and the mean time was 6.56 minutes. Two girls or 3.23% 
achieved perfect scores of 100 within the set ttme limit 
of 12 minutes, the range being from 5 minutes to 6. minutea. 
The corrective load for this group, therefore, was 96.'77%. 
Within the 12 minute time standard, sixty~one or 98.39% 
of the tests were completed, the lowest score being 6. 
The low median and mean scores are indicative of weak back-
grounds in the fundamental process of multiplication. They 
are too low for acceptance by any standard. Skills can not 
be half or partially learned, but must be perfectly learned 
in order to have the proper effectiveness. The low score 
of 6 is quite difficult to understand and the test itself 
must be gone over carefully to establish the cause of such 
an unacceptable score. 
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TABLE XLI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, 8iven in September, 1940, 
to Seventy-live Tenth Grade Boys in the Social Arts Course, 
in High School F. · 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at eaoh score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in lli:nutes 
4 6 6 7 8 9 10 11 12 Ino. Total Per 
Score Cent 
100 3 3 4.00 
96 1 1 1 1 4 6.33 
92 1 1 l 1 1 6 6.67 
88 1 2 2 3 8 10.67 
84 1 2 2 1 1 7 9.33. 
80 2 1 4 1 2 10 13.33 
76 1 3 4 2 1 11 14.67 
'12 1 1 1 1 2 6 8.oo 
68 1 1 2 2.67 
64 2 1 3 4.00 
60 1 1 2 4 6.33 
56 2 1 1 1 6 6.67 
52 1 1 2 2.67 
48 1 1 2 2.67 
36 1 1 1.33 
28 1 1 1.33 
24 1 1 1.33 
Totals 3 4 20 13 8 12 5 6 4 76 100.00 
Median Score 76 Median Time 7 
Mean Score 76.19 Mean Time 7.48 
Corrective Load 96.0o% 
Ta~le XLI shows the median and mean in both soore . 
and time, with the corrective load indicated. It also shows 
the total number of pupils at eaoh score and time level,with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson MP Test, given in 
I 
I 
September, 1940, to seventy-five boys in the tenth grade of 
the Social Arts Course. It shows that the range in scores 
was from 100 to 24, wtth the median eoore 7~, and the mean 
score 76.19. The range in time was from 4 minutes to 11 
minutes, with 4 tests incomplete. The median time was 7 
minutes and the mean time, 7.48 minutes. Three boys or 
4.oo% achieved perfect scores of 100 within the set time 
limit of 12 minutes. The corrective load for this group, 
therefore, was ~6,00%. Within the set time standard, of 
1! minutes, seventy-one or 94.67% of the tests were com-
pleted, the lowest score being 24. 
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The mean score of this group is very little above 
the ordinary standard of 70. Any accounts in business show-
ing the same percentage of error would lead very soon to a 
new staff of employees. The corrective load as shown re-
quires remedial drill for nearly all the pupils in the class. 
The times for completing the test are eo low as almost to 
indicate that the emphasis of these pupils was on speed 
rather than accuracy. 
TABLE XLII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Forty-Two Tenth Grade Girls in the Social Arts Course in 
High Schoo 1 1' • 
The sccres are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
66 
62 
48 
44 
43 
40 
Totals 
Time in Minutes 
3 
1 
4 
1 
1 
1 
1 
5 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
6 
2 
2 
1 
1 
1 4 11 6 
Median Soore 80 
Mean SCO:l!'e 74.83 
7 
1 
2 
1 
8 
2 
2 
1 
1 
4 6 
9 
1 
1 
1 
1 
10 
1 
1 
4 2 
Corrective Load 97.62% 
11 Inc. Total Per 
Cent 
2.38 
7.14 
4.76 
1 
l 
l 
3 
1 
1 
3 
2 
6 
4 
6 
3 
3 
3 
3 
2 
1 
2 
1 
1 
1 
14.29 
9.52 
14.29 
7.14 
7.14 
7.14 
7.14 
4.76 
2.38 
4.76 
2.38 
2.38 
2.38 
1 42 99.98 
Median Time 6 
Mean Time 6.56 
Table XLII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number ot pupils at each score and time level with 
the percentage of pupils at the various score levels. ~e 
l 
results tabulated are from the Wilson MP Teat given in 
September, 15)40, to forty-two tenth grade girls in the 
Social Arts Course. It shows that the range of scores 
was from 100 to 40, with the median eoore 80 and the mean 
score 74.83. The range in time was from 3 minutes to 11 
minutes. The median time was 6 minutes and the mean ttme 
was 6.66 minutes, with one teat incomplete. One girl or 
2.38% achieved a perfect score of 100 within the set time 
limit of 12 minutes. The corrective load for this group, 
therefore, was 97.62%. Within the time standard of 12 
minutes, 41 or 97.62% of the tests were completed, the 
lowest score being 40. 
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This group of girls attained the lowest mean score 
of the tenth grade, but the highest mean score was only 
6.65% higher. The time was very low, the speed again 
probably emphasized with a consequent lowering of accuracy. 
Only one person achieved a score of 100, and the oorreotive 
load,therefore, includes 41 of the 42 girls in the class. 
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Graph VII shows a comparison of percentages of 
scores achieved on the Wilson MP test, given in September, 
1940 1 to 162 tenth grade boys in the College, Commercial, 
and Social Arts Courses. The scores are shown at the bottom 
12~ 
of the graph, and the per cents are indicated on the left. 
Eaoh of the three courses is designated by color, the College 
Course by red, the Comaercial Course by green, and the Social 
Arts Course by orange, 
This graph shows that 4.69% of the College group 
achieved 100, none of the Commercial group achieved lOO,and 
4.oo% of the Social Arts group achieved 100. Low score for 
the College group was 40, for the Commercial group 38, and 
for the Social Arts group, 24. The rest of the graph is 
read in a similar manner. 
This graph demonstrates the lack of mastery in the 
fundamental process of multiplication. The total corrective 
load is well over 95% for the three groups. It is quite sur-
prising that the Commercial boys were unable to make a per-
feet score of lOo%. All too evident is the need for a diag-
nostic and remedial drill prog~. 
Percent 
I 
Colle ge Course 
Cormnercia l Course 
Socia l Art s Cour s e 
48 44 
20 5 
Sh owi ng a com1:..arison of percentages of scores 
+ ... +- + ......... -t- .. - achi eved ln the three co"~.g:s e s in multiplica tion 
by girls in grade X. 
The above s h ows unde r 1 00 , f or exar ple , 7. 46% of 
t h e College grm.J.p n~aJ<ing • 00 , 3 . 23;;~ of the Comrre.rci a l group 
n:al.-::i ng 100 , and 2 . 38~~ of t h e So cj_a l Arts group rraJrin8 100 . 
The explanat ion under 96 , 92 , etc . is s irri l a r . 
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Graph VIII shows a comparison of percentages of 
scores acpieved on the Wilson MP test, given in September, 
1940, to 179 tenth grade girls in the College, Commercial, 
and Social Arts Courses. The scores are shown at the bottom 
of the graph, and the per cents are indicated on the left. 
Each of the three courses is designated by color; the College 
Courae by red, the Commercial Course by green, and the Social 
Arts course by Q;range. 
This graph shows that 7.46% of the College group 
achieved 100, 3.23% of the Commercial group achieved 100, 
and 2. 38% of the Social Arts group achieved 100. The low 
score ~or the College group was 40, for the Commercial group 
6; and for the Social Arts group, 40. The rest of the graph 
is read in a similar manner. 
The College course here demonstrates its small mar-
gin of superiority in the per cents of perfect scores. The 
distribution is spread quite evenly from the highest to the 
lowest scores, with the greatest concentration between 92 
and 76. The corrective load for each group is very high, 
with very little security in the process as shown. 
1 P.A 
TABLE XLIII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Fifty·One Eleventh Grade Boys in the College Course, in 
High School F. 
The scores are at the left-, and the ·· time in minutes is shown 
at the top. The percentage of pupils at each score level 
is shown. The to1Bl. number of pupi ls at each score and time 
level is shown. 
Time in Minutes 
4 6 6 7 8 9 10 11 12 Inc, Total Per 
So ore Cent 
100 1 1 1.9E 
96 1 1 1 3 6.8f 
92 1 1 2 3.9J 
88 2 1 2 6 9 .ac 
84 3 4 1 8 15.6~ 
80 1 1 1 3 5.8E 
'16 1 2 2 1 6 11.7E 
'72 1 1 2 4 7 .a~ 
68 1 1 1 1 1 1 6 L' 11.7E 
64 1 1 3 5 · 9 .ac 
60 1 1 1 3 5.8E 
56 1 1 1.9E · 
52 1 1 2 3.9~ 
44 1 1 2 3.9~ 
Totals 2 9 11 11 6 5 4 1 1 1 61 99.8" 
Median Score 76 Median Time 7 
Mean Score 74.98 Mean Time 7.04 
Corrective Load 98.04% 
Table XLIII shows the median and mean in both score 
and time,with the correotive load indicated. It also shows 
the total number of p~pils at each soore and time level, with 
the percentage of pupils .at the various score levels. The re-
~lts tabulated are from the Wilson MP Test given in Sep-
tember, 1940, to fifty~one eleventh grade boys in the College 
Course. It shows that the range in scores was from 100 to 44, 
I 
·' 
I 
I 
with the median $Core 76 and the mean score 74.98. The 
range in time was from 4 minutes to 12 minutes, with one 
teet incomplete. The median time was 7 minutes and the mean 
time was 7.04 minutes. One bo~ or 1.96% achieved a perfect 
soore of 100 within the set time limit of 12 minutes. The 
corrective load for this group, therefore, was 98.04%. 
Within the 12 minute time standard, 50 or 98.04% of the teste 
were completed, the lowest score being 44. 
The per cent of perfect scores for this group was 
the lowest in the 11th grade, with the corrective load, 
thereby, being the highest. It is interesting to note that 
this was true with a mean time also the highest in the 
grade. Conswming more time evidently did not aid accuracy 
for this group. 
'I 
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TABLE TIIV 
Showing the Distribution of Scores. in Relation t() the Time 
in Minutes, on the Wilson MP Teat, given in September, 1940, 
to Seventy-One Eleventh Grade Girls in the College Course, 
in High School F. 
The scores are at the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes 
3 4 5 6 7 8 9 10 11 Total :PerCent 
Score 
100 2 1 3 4.23 
96 3 3 4.23 
92 3 1 3 1 8 11.27 
88 2 3 4 9 12.67 
84 1 5 1 2 4 1 14 19.72 
80 1 3 1 3 8 11.27 
76 1 2 1 4 5.63 
72 1 3 3 7 9.86 
68 1 2 2 5 7.04 
64 1 1 1 3 4.23 
60 1 1 2 2.82 
56 1 1 1 3 4.23 
52 1 1 2 2.82 
Totals 1 5 16 19 13 14 3 71 99.97 
Median Score 84 Median Time 6 
Mean Score 79.77 Mean Time 6.3 
Corrective Load 95.77~ 
Table XLIV shows the median and mean in both score 
and time. with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson M1' Teat given in 
September, 1940. to seventy-one girls in the eleventh grade 
of the College Course. It shows that the range of scores 
was from 100 to 52, with the median score 84 and the mean 
score 79.77. The range in time was from 3 minutes to 9 
minutes. The median time was 6 minutes and the mean time 
was 6.3 minutes. Three girls or 4.23% achieved perfect 
scores of 100 within the set time limit of 12 minutes. The 
corrective load for this group, therefore, was 95.77%. 
Within the 12 minute time standard all teste were completed, 
the lowest score being 52. 
The work done by this group was not a great deal 
better than the boys'. The mean score was 4.79% higher 
with a lower corrective load. Altogether an unsatisfactory 
degree of proficiency in multiplication. 
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TABLE XLV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Twenty-Six Eleventh Grade Boys in the Commercial Course 
in High School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. · 
Time in Minutes 
3 4 5 6 7 8 9 10 11 Total Fer Cent 
Score 
100 
96 
92 
88 
80 
76 
72 
68 
64 
60 
56 
44 
Totals 
1 
1 1 
2 1 . 2 
3 1 1 
1 
1 1 1 
1 1 
1 
1 1 
1 1 
1 
1 
2 8 4 6 2 3 1 
Median Score 84 
Mean Score 79.25 
Corrective Load 96.15% 
1 3.85 
2 7.69 
5 19.25 
5 19.23 
1 3.85 
3 11.54 
2 '1.69 
1 3.85 
2 7.69 
2 7,69 
1 3.85 
1 3.85 
26 100.01 
Median TiJne 6 
Mean Time 
Table XLV shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level,with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson MP Test, given in 
September, 1940, to twenty-six eleventh grade boys in the 
Commercial Course. It shows that the range in scores was 
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from 100 to 44, with the median score 84 and the mean score 
79.23. The range in time was from 4 minutes to 10 minutes. 
The median time was 6 minutes, and the mean time was 6.19 
minutes. One boy or 3.85% achieved a per~ect score of 100 
within the set time limit of 12 minutes. The corrective 
load for this group, therefore, was 96.15%. All teats were 
completed within the 12 minute standard, the lowest score 
being 44. 
The results from this group are surprising in 
the scarcity o~ perfect scores. The time ~or completing 
the test on the single score of 100 was the shortest ~or 
the entire group, with one boy achieving a score of 96 in 
the same time. There is , in these two oases, a very close 
correlation between speed and acouraoy. 
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TABLE XLVI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September,l940, 
to Seventy-Two Eleventh Grade Girls in the Commercial Course 
in High School F. 
The score is on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
T,ime in Minutes 
3 4 5 6 7 8 9 10 11 Total :Per Cent 
So ore 
100 2 2 4 6.56 
96 2 1 3 4.16 
92 3 3 1 2 1 10 13.89 
88 2 l 5 l 1 1 11 15.27 
84 3 1 1 5 6.94 
80 1 1 2 1 2 7 9.'11 
76 1 1 4 1 7 9.71 
72 3 3 1 7 9.71 
68 4; 1 6 6.94 
64 1 1 1 3 6.16 
60 1 1 1.3~ 
66 1 1 1.39 
52 1 2 l l 5 6.94 
40 l 1 1.39 
32 l 1 1.39 
28 1 1 1.39 
Totals l 9 12 27 10 9 4 72 100.94 
Median Score 80 Median Time 6 
Mean Score 7'1.76 Mean Time 6.10 
Corrective Load 94.44~ 
Table XLVI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level and 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson MP Test given in 
September, 1940, to seventy-two eleventh grade girls in 
the Commeraial Course. It shows that the range in eaores 
was from 100 to 28, with the median score 80 and the mean 
score 77.78. The range in time was from 3 minutes to 9 
min~tee. The median time was 6 minutes and the mean time 
was 6.10 minutes. Four girls or 5.56% aahieved perfeat 
scores of 100 within the set time limit of 12 minutes. 
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The corrective load, therefore, for this group was 94.44%. 
Within the 12 minute time standard all the testa were com-
pleted, the lowest score being 28. 
The Commercial girls show some improvement over 
the other groups in the eleventh grade. The corrective load1 
even so, includes 19 out of every 20 girls. For a special-
ized group, this is an extremely high load and shows how 
needed a progrsm in remedial drill is. 
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TABLE XLVII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, ·given in September, 1940, 
to One Hundred ~o Eleventh Grade Boys in the Social Arts 
Course, in High School l. 
The S()Ortts are at the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes 
3 4 5 6 7 8 9 10 11 Inc. Total Per 
Score Cent 
100 1 1 1 3 2.94 
96 1 a 1 l 1 6 5.88 
92 1 1 3 1 6 5.88 
88 1 3 3 1 1 9 8.85 
84 l 3 2 1 l 1 9 8.85 
80 1 4 3 2 2 12 11.76 
76 3 3 2 4 1 13 12.74 
72 1 4 2 1 2 1 11 10.78 
68 1 1 3 1 1 7··, 6.80 
64 1 1 1 4 7 6.80 
60 2 1 3 1 7 6.80 
56 1 1 1 2 5 4.90 
52 1 1 1 3 2.94 
48 1 l 2 1.96 
40 1 1 0.98 
28 l 1 0.98 
Totals 4 14 27 19 16 9 10 2 1 102 99.84 
Median Score 76 Median Time 7 
Mean Score 73.33 Mean Time 6.98 
Corrective Load 97.06% 
Table XLVII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at eaoh score and time level with 
the percentage of pupils at the various score levels. Whe 
results tabulated are from the Wilson MP Test given in 
II 
I 
I, 
I 
September, 1940, to one hundred two eleventh grade boys 
in the Social Arts Course. The range in scores was from 
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100 to 28, with the median score 76 and the mean score 73.33. 
The range in time was from 4 minutes to 11 minutes, with one 
test incomplete. The median time was 7 minutes and the mean 
time was 6.98 minutes. Three boys or 2.94% achieved perfect 
scores of 100 within the set time limit of 12 minutes. The 
corrective load for this group, therefore, was 97.06%. 
Within the 12 minute standard, 101 or 99.02% of the tests 
were completed, the lowest score being 28. 
This group of boys and the College group were 
responsible for the highest corrective loads and also the 
longest times. Both the scores and the times show how in-
securely learned tl:l.e process of multiplication is. 
TABLE XLVIII 
Showing tbe Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Forty-Six Eleventh Grade Girls in the Social Arts Course, 
in High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Score 
100 
96 
88 
84 
80 
76 
72 
68 
64 
60 
56 
44 
32 
28 
Totals 
Time in Minutes 
3 4 5 
2 
6 7 8 9 10 11 Total Per Cent 
2 
1 2 
2 2 l l 
l 
2 2 1 2 l 
l 1 1 2 1 1 
1 1 
1 1 1 
l 2 
2 2 1 
1 1 
l 
l 
l 6 5 13 14 5 l 2 
2 4.35 
2 4.35 
3 6.54 
6 13.04 
l 2.17 
8 17.39 
7 15.22 
2 4.35 
3 6.54 
3 6.64 
6 10.8'1 
2 4.35 
l 2.17 
l 2.17 
46 100.05 
Median Score 72 Median Time 6 
Mean Score 71.48 Mean Time 6.37 
Correotive Load 95.6fi% 
Table XLVIII shows the median and mean in both 
score and time with the corrective load indicated. It also 
shows the total number of pupils at eaoh soore and time level 
with the percentage of pupils at the various soore levels. 
The results tabulated are ; from the Wilson MP Teet, given 
in Sept:emb·er, 1940, to 46 eleventh grade girls in the Social 
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Arts Course. It shows that the range in scores was from 
100 to 28, with the median score 72 and the mean score 
71.48. The range in time was from 3 minutes to 10 minutes. 
The median time was 6 minutes and the mean time ,6.37 min-
utes. Two boys or 4.35% achieved perfect scores of 100 
within the set ti•e limit of 12 minutes. The corrective 
load for this group, therefore, was 95.65%. All completed 
within the 12 minute time standard, the lowest score being 
28. 
The mean score of this group of girls indicates 
by any standard how fundamentally weak they are in this 
process. The corrective load also indicates this fact 
by its near approach to 100%. Throughout the tables for 
the eleventh grade is quite amply demonst~ted how necessary 
to more efficient performance a corrective drill program is. 
Coll eg e Course 
CornrLerci a l Course 
Soci a l Art s Course 
56 
44 40 28 
Showing a contparison of percent a ges of seor es 
a chi eved in t he three courses in rrul t i 
by boys in gra d e XI . 
The · above' shows under 100 , for exart ple , 1 . 96% of 
the College group n·aki ng 100 , 3. 85 7 of the Comrrercia l group 
a ki ng 100 , a nd 2 . 94,' of t he Socia l Ar t s ou~ rre.1\ing 100 . 
...... 
Tt e explanation under 96 , 92 , etc . i s sirrila r . ~ 
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Graph IX shows a comparison of percentages of score• 
achieved on the Wilson MP test given in September, 1940, to 
173 eleventh grade boys in the College, Commercial, and 
Social Arts Courses. The scores are shown at the bottom of 
the graph, and the per cents are indicated on the left. Each 
of the three courses is designated by color; the College 
Course by red, the Commercial Course by green, and the Social 
Arts Course by orange. 
This graph shows that 1.96% of the College group 
achieved 100, 3.86% of the Commercial group achieved 100, 
and 2.94% of the Social Arts group achieved 100. Low score 
for the College group was 44, for the Commercial group 44, 
and for the Social Arts group,28. The rest of the graph 
is read in a similar manner. 
The Commercial Course achieved the greatest per 
cent of perfect scores with the College Group, the least. 
More of the pupils received scores of 92 and 88 than any 
.other score. The scores go very low, with a great number 
of pupils making eoores below even the usual standard of 
70. How far the pupils are from a really acceptable stan-
·dard of 10o% mastery is clearly shown. 
= 
32 
28 
24 
20 
16 
12 
Qo11ege Qour_se 
Cormnercia 1 Course 
Social Arts Course 
92 88 84 80 76 72 8 64 60 56 
Graph X. _Sh owing a cowparison of percentages of scores 
acrtieved i n the three courses in nv_1 ti -o1ication 
....... 
by girls in grade xr. 
T_h.e above shows under 100, fQr exa np1e , 4 . 23% of 
t h e College group n1a ki ng 100 , 5. 5 67~ of t h e Conm1ercia1 group 
rraking 100 , and 4.35~ of the Social Arts group rra k i ng 100 . 
The explanation under 96 , 92 , etc. is sin·i1ar . - .. .,__ 
..... 
tf:lo. 
"' 
-..._ 
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Graph X shows a coaparison of percentages of 
scores achieved on the Wilson MP test given in September, 
1940, to 201 eleventh grade girls in the College, Commercial 
and Social Arts Courses. The scores are shown at the 
bottom of the graph, and the per cents are indicated on the 
left. Eaoh of the three courses is designated by color; 
the College Course by red, the Commercial Course by green, 
and the Social Arts Course by orange. 
This graph shows that 4.23% of the College group 
achieved 100, 6.56% of the Commercial group achieved 100, 
and 4. 35% of the Social Arts group ach.ieved 100. Low score 
for the College group was 52, for the Commercial group,28, 
and for the Social Arts group, 28. The rest of the graph is 
read in a similar manner. 
On the scores of 100 and 96 all three groups have 
very nearly the same per cent of achievement, There is no 
substantial edge in ability demonstrated by any particular 
course. The corrective load for all is practically the 
same. The Social Arts Group does show, however, that the 
amount of remedial work necessary is greater for them than 
for the other groups. 
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TABLE XLIX 
Showing the Dist~ibution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Fifty•Four Twelfth Grade Boys in the College Course in 
High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
60 
56 
52 
48 
44 
Totals 
1 
1 
Time in Minutes 
3 4 5 
2 
1 2 
1 2 
l 2 
2 
2 2 
1 
1 2 
1 
1 
6 'I 
2 1 
1 
6 2 
1 
2 
3 1 
1 
2 
1 
1 
6 17 15 9 
8 
1 
1 
2 
9 10 11 12 Total Per 
Cent 
5 9.26 
4 7.41 
11 20.37 
1 6 11.11 
2 6 11.11 
8 14.81 
2 3.70 
1 4 7.41 
2 3.70 
1 1.85 
2 3.70 
1 1.85 
1 1.85 
1 1.85 
2 2 54 99.98 
Median Score 84 Median Time 6 
Mean Score 82.60 Mean Time 5.98 
Corrective Load 90.74% 
Table XLIX shows the median and mean in both score 
and time, with the oorreotive load indicated. It also shows 
the total number of pupils at eaoh score and time level,with 
the percentage of pupils at the various score levels. The 
results shown are from the Wilson MP Test given in September, 
1940, to fifty-~our twelfth grade boys in the College Course. 
, 4fi 
It shows that the range of scores was from 100 to 44, with 
the median score 84 and the mean score 82.60. The range in 
time was from 3 minutes to 12 minutes. The median time was 
6 minutes and the mean time was p.98 minutes. Five boys 
or 9.26% achieved perfect soores of 100 within the set 
time limit of 12 minutes. The corrective load for this 
group, therefore, was 90.74%. All completed the test 
within the 12 minute time standard, the lowest score being 
44. 
The mean score for this group was the highest for 
the twelfth grade,and the corrective load was also the low-
est for this grade. The mean time was short, and here again 
must be noted that aoouraoy had been subordinated to speed. 
TABLE L 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, an the Wilson MP Test, given in September, 1940, 
to Forty-Two Twelfth Grade Girls in the College Course, in 
High School F. 
The scores are on the left, and the time is shown in minutes 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
Totals 
Time in Minutes 
3 4 5 
2 
1 
2 2 
1 1 
2 2 
1 
1 
1 
2 
1 
1 
1 
7 14 
6 7 
1 
3 1 
1 1 
8 
1 
1 1 1 
1 
1 
1 
1 1 
1 
1 1 
1 
1 
8 10 3 
9 10 Total Per Cent 
3 7.14 
5 11.90 
6 14.29 
3 7.14 
7 16.67 
2 4.76 
2 4.76 
2 4.76 
2 4,76 
3 7.14 
2 4.76 
2 4.76 
2 4.76 
1 2.38 
42 99.99 
Median Score 84 Median Time 6 
Mean Score 79.71 Mean Time 5.71 
Corrective Load 92.86% 
Table L shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson MP Test, given in 
September, 1940, to forty-two girls in the College Course. 
It shows that the range in scores was from 100 to 48, with 
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the median score 84 and the mean score 79.71. The time 
range was from 4 minutes to 8 minutes. The median time was 
6 minutes, and the mean time was 5.71 minutes. Three girls 
or 7.14% achieved perfect scores of 100 within the set time 
limit of 12 minutes. The corrective load for this group, 
therefore, was 92.86%. All tests were completed well 
within the 12 minute time standard, the lowest score being 
48. 
This group,also,with classes having no emphasis 
on arithmetic achieved a comparatively high mean score, 
i.e., in comparison with the rest of the grade. The total 
corrective load,notwithstanding, must be the object of 
considerable remedial drill until all pupils are capable 
of aohieving perfect scores in this fundamental process. 
TABLE LI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Teat, given in September, 1940, 
to Fifteen Twelfth Grade Boys in the Co~ercial Course, in 
High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
score 
100 
96 
88 
84 
80 
76 
72 
64 
60 
56 
48 
Totals 
Time in Minutes 
3 4 5 6 
1 
1 
3 1 
1 2 
1 
1 
1 
1 
1 
2 7 5 
Median Score 80 
Mean Score 75.73 
7 8 
1 
1 
9 10 11 Total Per Cent 
0 o.oo 
1 6.67 
1 6.67 
4 26.67 
3 20.00 
1 6.67 
1 6.67 
1 6.67 
1 6.67 
1 6.67 
1 6.67 
15 100.03 
Median Time 5 
Mean Time 5.40 
Corrective Load 100% 
Table XLI shows the median and mesn in both score 
and time, with the corrective load indicated. lt also shows 
the total number of pupils at each score and time level, 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson MP Test, given in 
September, 1940, to fifteen twelfth grade boys in the 
Commercial Course. It shows that the range in scores was 
II 
I' 
I 
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£rom 100 to 48, with the median score 80, and the mean score 
75.73. The time range was from 4 minutes to 8 minutes. 
The median time was 5 minutes, and the mean time was 5.40 
minutes. No one achieved a perfect score of 100, so the 
corrective load for this group, therefore, was 100%. All 
of the tests were completed within the 12 minute time stan-
dard, the lowest score being 48. 
The outstanding fact to notice on this table was 
the inability of the specialized group to aohieve a single 
perfect soore of 100. The time was extremely short, and it 
is safe to assume from these two facts that the process was 
too inadequately learned for the speed in whioh the testa 
were completed. 
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TABLE LII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September, 1940, 
to Seventy-Nine Twelfth Grade Gtrls in the Commerc~al Course, 
in High School F, 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown, The percentage of pupils at each score 
level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
40 
24 
16 
Totals 
Time in Jlinutes 
3 
2 
1 
3 
4 5 6 7 
1 
1 1 1 
1 1 1 
3 3 
2 3 8 
a 5 2 
2 2 2 2 
2 2 1 1 
1 2 1 
1 
1 
1 3 
2 1 
1 
1 
1 
8 19 26 13 
8 
1 
1 
1 
1 
1 
6 
9 10 11 Total Per Cent 
1 
1 
1 
1 
1 
3 
1 
3 
3 
9 
1 16 
10 
10 
6 
6 
1 
6 
1 
3 
1 
1 
1 
1 1 
1 1 
2 .79 
1.27 
3.80 
3.80 
11.39 
18.98 
12.66 
12.66 
7.69 
7.69 
1.27 
7.69 
1.27 
3.80 
1.27 
1.27 
1.27 
1.27 
1.27 
100.12 
Median Score 80 Median Time 6 
Mean Score 74.48 Mean Time 6,05 
Corrective Load 98.73% 
Table XLII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils ·at each score and·;_time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson MP Test, given in 
1fi1 
September, 1~40, to seventy-nine girls in the twelfth grade 
of the Commercial Course. The range in scores was from 100 
to 16, with the median score 80, a~d the mean score 74.48. 
The range in time was from 3 minutes to 11 minutes. The 
median t~e was 6 minutes, and the mean time was 6.05 min-
utes. One girl or 1.27% achieved a perfect score of 100 
within the set time limit of 12 minutes. The corrective 
load for this group,-.:therefore, was 98.73%. All the tests 
were completed within the 12 minute time standard, the 
lowest score being 16. 
As with the boys in this course, the lowest 
achievement of this grade was shown with a high corrective 
load of 98.73%. It is difficult to understand this situa-
tion. Close study of this group at work is necessary for 
a diagnosis of their difficulties. The wide spread of 
scores indicates the need of much individual attention. 
TABLE. LIII 
' Showing the Distribution of Soores,in Relation to the Time 
in Mi:r.iutes, on ~he Wilson Teet, g1Ten in September, 1940, 
to One Hundred One Twelfth Grade Bo7e in the Social Arts 
Course in High School F, 
~e scores are on the left and the time in minutes is shown 
at the top~ The total ~ber of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is shown. 
Time in ltinu te s 
3 4 5 6 7 8 9 10 11 12 
Score 
100 1 
96 2 2 
92 1 1 
88 3 3 
84 2 
80 3 3 
76 1 2 
72 2 1 
68 4 
64 
60 
56 1 
52 
48 
44 
40 1 
36 
32 
28 
12 
1 
1 1 1 
2 1 1 
2 1 3 
2 2 1 
4 1 
3 4 1 
1 2 1 
1 2 
2 1 
2 1 1 
1 1 
2 1 1 
3 1 1 
1 3 
1 
1 
1 
1 
1 
Totals 1 14 18 28 20 12 5 1 
Median Soore 76 
Mean Score 72.59 
1 
Total Per Cent 
2 1.98 
7 6.93 
6 5.94 
13 12.87 
7 6.93 
11 10.89 
11 10.89 
7 6.93 
8 7.92 
3 2 •. 97 
4 3.96 
3 2.97 
4 3.96 
5 4.95 
4 3.96 
2 1.98 
1 0.99 
1 0.99 
1 0.99 
1 1 0.99 
1 1 101 99.99 
Median Time 6 
Mean Time 6.24 
Corrective Load 98.02% 
Table LIII shows the median and mean in both 
score and time, with the corrective load indicated. It 
also shows the total number of pupils at each score and 
time level with the percentage of pupils at the various 
score levels. The results tabulated are from the Wilson 
MP Teet, given in September, 1940, to 101 boys in the 
Social Arts Course in the twelfth grade. It shows that 
the range in scores was from 100 to 12, with the median 
score 76, and the mean score 72.59. The range in time 
was from 3 minutes to 12 minutes. The median time was 
6 minutes and the mean time was 6.24 minutes. Two boys 
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or 1.98% achieved perfect scores of 100 within the set 
time limit of 12 minutes. The corrective load for this 
group, therefore, was 98,02%. All completed the test 
within the 12 minute time standard, tlle lowest score being 
12. 
This group achieved the lowest mean score of 
the twelfth grade in this process. Drill work of a remedial 
nature is definitely indicated to achieve an acceptable 
standard of attainment. 
TABLE LIV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson MP Test, given in September,l940, 
to Forty-Sev'en TWelfth Grade Girls in the Social Arts Cours 
in High School F. 
The scores are on the left, and the time in minutes is 
shown at the top. The total number of pupils at each score 
and time level is shown, The peroentage of pupils at each 
score level is Shown, 
Sco:re 
100 
96 
92 
88 
84 
80 
'16 
72 
68 
64 
60 
56 
52 
48 
44 
40 
36 
Totals 
Time in Minutes 
3 4 5 6 '1 8 9 
1 1 
1 1 
1 2 
2 3 2 l 
1 1 
2 2 1 
1 2 1 
1 1 
1 e 
1 2 
2 1 
1 
1 2 
1 
1 
4 5 15 7 8 3 3 
Median Score 76 
Mean Soore 73.11 
10 
1 
1 
2 
Corrective Load 95.74% 
Total Per Cent 
2 4.26 
2 4.26 
3 6.38 
8 1'1.02 
2 4.26 
5 10.64 
4 8.55 
2 4.26 
3 6.38 
4 8.55 
3 6.38 
1 2.13 
2 4.26 
1 2.13 
1 2.13 
3 6.38 
1 2.13 
47 100.10 
Median Time 5 
Mean Time 5.87 
Table L!V shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, 
with the percentage of pupils at the various soore levels. 
The results tabulated are from the Wilson MP Test, given 
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in September, 1940, to 47 twelfth grad~ girls in the Social 
Arts Course. It shows that the range in scores was from 
100 to 36, with the median score 76 and the mean score, 
73.11. The range in time was from 3 minutes to 10 minutes. 
The median time was 5 minutes, and the mean time was 5.87 
minutes. Two girls or 4,26% achieved perfect .scores of 
100 within the set time limit of 12 minutes. The corrective 
load for this group, therefore, was 95,74%. All tests were 
oompleted within the 12 minute time standard, the lowest 
score being 36. 
The results of this table follow the trend of the 
preceding tables. Lack of security in the fundamental 
process of multiplication is evidenced throughout. In no 
oase is any particular group clearly superior in mastery, 
but rather all express the felt need for corrective drill. 
Percent 
32 
16 -
12-
0o1lege Course 
Cornwercial Course 
Social Arts Couu~se 
12 68 94 60 56 5,2 48 
36 32 28 12 
Showing a comparison -Of percentages of scores 
a chi eved in the t hree course s in l!!u J.t i plica tion 
by boys in grade XII . 
The above s hows under 100 , f or exan_~_. le , 9 . 26;& of 
t h e College group mstk i n g 100 , none of the CoJPH,ercial group 
rt1a ldng 100 , and 1 . 98~·6 of the Social Arts g::r oup naking 100 . 
The explana tion under 96 , 92 , etc . i s sin·ila r . 
44 40 
.... 
CJ1 
"' 
16'1 
Graph XI shows a comparison of percentages of 
scores achieved on the Wilson MP test given in Septe~ber, 
1940, to 166 twelfth grade ho~s in the College, Commercial, 
and Social Arts Courses. The scores are shown at the bottom 
. ' . 
of the graph and the per cents are indicated on the left. 
Each of the three courses is designated by color; the 
College Course by red, the Commercial Course by green, and 
the Social Arts Course by orange. 
This graph shows that 9.26% of the College Course 
achieved 100, none of the Commercial Course achieved 100, 
and 1,98% of the Social Arts Course achieved 100. Low 
score for the College group was 44, for the Commercial 
group 48, and for the Social Arts group, 40. The rest of 
the graph is read in a similar manner. 
Lack of emphasis on the fundamental processes 
even in a course where arit~etic is a basic study is 
shown by this graph. The Oo~ercial group failed to a-
chieve a single 100. The College group demonstrates quite 
clearly marked superiority on the higher score levels. The 
Social Arts group oontinuea to show on this graph that 
they need the greatest amount of help, with many pupils 
on a very low score level. 
Colleg e Cou rse 
32 . ...... + +- ... +-+ -; t ... t ... +++--'--+--!-t--
....... t ...- ....---+- .._ r + . .. -+ t- ... _,_ i ! · • ~ b ...---.;----+- ' I I • 
28 - -+ ...... t ... ~ -+ t-- +-- + -t--+---'-T Com~ercial Cour se 
24 - _::-+t+~ ... +~~~ .. rt+:t+-~a~: 1 -+. 1 ;~ '.'l' t t 20 - + - ~~ ... r-+ T ! I l ; i ; i - +-- - : ; - - ; I - : I + : ~ Socia l 
16 
12 
8 . 
4 
4~4 4_0 36 
8-raph XII. Showing a CO ILJ:.ia r i son of percentag es of score s 
~ - --.1 ...._... ~- ~ ... 
achieved in t h e t h ree courses in multiplication 
i n gr ade XII. 
Th e above s}10'NS u nder 100 , 
College group n:aki ng 1 00, 1 . 27% of t h e Corr•n'e rcia l grou p 
100 , and 4 . 2 67~ of t he Social Ar ts group :n::::!.k-i n g 100 . 
The explanat ion under 96 , 92 , et c . is sird l ar . - ... ' 1 1 1 ~+ +- +- +- +- + +-+- +-
..... 
01 (I) 
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Graph XII shows a comparison of percentages of 
scores achieved on the Wilson MP teat given in September, 
1940, to 173 twelfth grade girls in the College, Commercial, 
and Social Arts Courses. The scores are shown at the 
bottom of tbe graph, and the per cents are indicated on 
the left. Each of the three courses is designated by color; 
the College Course by red, the Commercial Course b7 green, 
and the Social Arts Course by orange. 
This graph shows 7.14% of the College group 
achieved 100, 1.27% of the Commercial group achieved 100, 
and 4.26% of the Social Arts group achieved 100. Low score 
for the College group was 48, for the Commercial group 40, 
and for the Social Arts group 36. The rest of the graph 
is read in a similar manner. 
The College group did the beat work on the higher 
score levels as shown by the graph, with the Commercial-
group doing ita best work between the score levels of 88 
and 76. The Social Arts group was consistently low. The 
corrective load in all cases involved more than 90% of the 
pupils in each of the courses. With eo many failing to 
achieve satiafactor,y scores, the need for corrective drill 
in the process of multiplication is quite evident. The 
truth of this statement is obvious from a study of the 
graph. 
. TABLE IC 
Shows the results of the MP Test,given in Se})tember,l940,to 
the College, Commercial, and Social Ar.ts Courses in grades 
X,XI,XII in High School ~. It shows the re~lts for all 
courses in ~11 grades• 
- - ~ ~ - - - ~ ~ - . - - ~ - - - - - - - ~ - - - - - - - - ~ Boys Mean Perfect Mean Corrective 
Course Grade Girls Score Scores Time Load 
% 
=---~-~~~-~~~-~~~~~~~~~----
College XII B 
G 
Commercial XII B 
G 
Social Arts XII B 
G 
College XI B 
G 
Commercial XI B 
G 
Sooial Arts XI B 
College X 
Commercial X 
Social Arts X 
G 
B 
G 
B 
G 
B 
G 
82.60 9.26 5.98 90.74% 
79.71 7.14 5,71 92.86% 
76,73 0.00 5.40 lOO.Oo% 
74.48 1.27 6,06 98.73% 
72.69 1.98 6.24 98.02% 
73,11 4.26 5.87 96.74% 
74.98 1.96 7.04 98.04% 
79.77 4.23 6,30 95.77% 
79.23 3.85 6,19 96.16% 
77.78 5,66 6.10 94.44% 
73.33 2.94 6.98 97.06% 
71.48 4,35 6.37 95.65% 
81.38 4.69 7.14 95.31% 
79.88 7.46 6.93 92.54% 
76.48 o.oo 7.21 1oo.oo% 
80.02 3.23 6.56 96.77% 
75.19 4,00 7.48 96.00% 
74.83 2,38 6.55 97.62% 
---------------------------
Medians 76.11 3.93 6.34 96.08% 
Low 
Score 
44 
48 
48 
40 
12 
36 
44 
62 
44 
28 
28 
28 
40 
40 
38 
5 
24 
40 
40 
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Table IC shows the results of the MP Test given 
in September, 1940, to the College, Commercial, and Sooial 
Arts Courses in grades 10, 11, and 12. It shows the results 
for all courses in all grades. The boys and girls have been 
listed separately for purposes of comparison. The table 
read horizontally shows that in the College Course, in 
grade 12, 82.60 was the mean score for the boys; 9.26% 
achieved perfect scores pf 100; the mean time was 6.98 
minutes; the corrective load was 90.74%; and the low score 
for the group was 44. The girls in grade 12 of the College 
Course had a mean score of 79.71; 7.14% of them. achieved 
perfect scores of 100; the mean time was 6.71 minutes; 
the corrective load was 92.86%; and the low score for the 
group was 48. The rest of the table is read in a similar 
manner. 
At the bottom of the table are listed the medians 
for the total number of pupils participating in the MP Test. 
This table gives a composite picture of the re-
sults of the test. It is the sum total of the tables 
XXXVII through LIV on the Multiplication Process. The 
achievements of both the boys and the girls have been 
brought together for purposes of comparison. Comparisons 
can also be made between courses and grades. Comparisons 
with Addition and Subtraction are possible by reference to 
Table IA on page 70, and Table IB on P.age 109. 
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The results shown by bringing all three grades 
and divisions together are very surprising when we oompare 
the various groupe. We have the unusual situation of the 
Commercial girls achieving progressively lower mean scores 
from the tenth grade to the twelfth. The tenth and twelfth 
grade Commercial boys are the only group requiring 100% 
corrective drill work, and the lowest soore was made by a 
pupil in the Commercial Course. 
The highest per cent of perfeot scores was attain-
ed by boys in the twelfth grade of the College Course where, 
nevertheless, more than nine out of ten are considered part 
of the corrective load. 
These results, poor though they are, in the light 
of research done by Buokley, are comparable to results ob-
tained by him. It is not an unusual state of affaire in 
a school where no emphasis is placed on 100% mastery of 
the fundamentals. Too often is this task left to the el-
ementary grades of the sohool system, with no attempt made 
at an adequate oheok in the high school and provision made 
for those obviously needing remedial drill work. 
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TABLE LV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Teat, given in September,l940, 
to Sixty-Four Tenth Grade Boys in the College Course, in 
High School F. 
The scores are shown at the left and the time in minutes is 
shown at the top. The total number of pupils at each score 
and time level are shown. The percentage of pupils at each 
score level is shown. 
Time in Minutes 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Inc Total Per 
Score Cent 
100 1 2 1 1 1 1 7 10.94 
96 2 1 1 2 2 2 1 1 12 18.76 ) ~)?.; 1 1 2 1 5 7.82 
88 1 2 2 2 1 8 12.50 
87 1 1 1.56 
86 1 1 1~56 
84 2 1 1 1 1 6 9.38 
80 1 1 1 1 1 6 7.82 
78 1 1 1.56 
76 1 1 1 1 1 5 7.82 
75 1 1 1.56 
72 1 2 3 4.69 
68 1 1 2 3.13 
56 1 1 2 3.13 
52 1 2 1 4 6.25 
50 1 1 1.56 
Total3 1 5 7 8 7 3 4 7 1 4 4 1 2 2 5 64 100.0 
Median Score 88 Median Time 11 
Mean Score 83.56 Mean Time 12.10 
Corrective Load 89.06% 
Table LV shows the median and mean in both a core 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDP teat given in 
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September, 1940, to sixty-four tenth grade boys in the CollegE 
Course. It shows that the range in sooree was from 100 to 
50, with the median eoore 88 and the mean eoore 83.56. The 
time range was from 6 minutes to 20 minutes, with 5 teste in-
complete. The median time was 11 minutes, and the mean time 
was 12.10 minutes. Seven boys or 10.94% aohieved perfect 
scores of 100 within the set time limit of 15 minutes. The 
correotive load for this group, therefore, was 89.06%. Within 
the 15 minute time standard, 46 or 7186% of the tests were 
completed, the lowest eoore being 50. 
The College group achieved the beet scores in 
the Long Division Teet. The corrective load was the lowest 
for the grade. The five boys who were unable to complete 
probably were too insecure in the process to proceed at a 
reasonable speed. The standard of 100% mastery has not 
been met in a satisfactory manner. 
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TABLE llVI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutea, on th& Wilson LDP Test, given in September,l940, 
to Sixty-Seven Tenth Grade Girls in the College Course, in 
High School F. 
The scores are shown at the left and the time in minutes is 
shown at the top. The total number of pupils at each score 
and time level is shown. The percentage of pupila at each 
score level is shown. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
52 
48 
44 
Total 
Time in Minutes 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Inc. Total % 
2 
2 1 
1 
1 
1 
1 
1 1 1 1 1 
1 1 1 
1 3 1 1 1 1 1 
2 2 1 1 1 
3 2 1 1 1 1 
3 1 1 1 2 1 
2 1 
1 2 1 
1 1 
1 
1 
1 1 1 
1 
1 
7 10.44 
6 8.95 
10 14.93 
8 11.94 
9 13.43 
9 13.43 
4 5.97 
4 5.97 
3 4.48 
1 1.49 
3 4.48 
1 1.49 
1 . 1.49 
1 1.49 
4 5 11 12 6 6 1 7 4 2 2 3 3 1 67 99.98 
Median Score 84 Median Time 12 
Mean Score 82.99 Mean Time 12.71 
Corrective Load 91.05% 
Table LVI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupila at each score and time level, with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDP Test, given in 
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September, 1940, to sixty-seven girls in the College Course. 
It shows that the range in scores was from 100 to 44, with 
the median score 84, and the mean score, 82.99. The range 
in time was from 8 minutes to 20 minutes, with one teet in-
complete. The median time was 12 minutes, and the mean time 
was 12.71 minutes . Six girls, or 8.95% achieved perfect 
scores of 100 within the 15 minute set time limit. One girl 
achieved a perfect score of 100, but required 20 minutes to 
complete. The corrective load for this group, therefore, was 
91.05%. Within the 15 minute time standard, 52 or 77.61% 
of the tests were completed, the lowest score being 44. 
The College girls achieved scores almost tha 
same as the boys. The corrective load was still very high, 
and indicates the task ahead in remedial work. The mean score, 
from a standpoint of mastery, is not acceptable. 
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TABLE LVII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September, 1940, 
to Thirty Tenth Grade Boys in the Commercial Course, in High 
School F. 
The scores are on the 
at the top. The total 
time level is shown. 
level is shown. 
Time in Minutes 
7 
Score 
8 
1 
9 
1 
2 
1 
1 
10 11 12 
100 
96 
92 
88 
84 
80 
76 
72 
64 
60 
16 
0 
1 
1 
1 
Totals3 6 
2 
1 
3 
1 
1 
2 
Median Score 88 
Mean Score 79.87 
1 
1 
2 
left and the time in minutes is shown 
number of pupils at each score and 
The percentage of pupils at each score 
13 14 16 
1 
1 
1 1 
2 0 
1 
1 
1 
5 
16 17 18 19 20 Total 
1 
1 
1 
1 
1 
2 
4 
2 
6 
4 
2 
3 
1 
3 
1 
2 
1 
1 
3 0 2 0 2 30 
Per 
Cent 
13.33 
6.67 
20.00 
13.33 
6.67 
10.00 
3.33 
10.00 
3.33 
6.67 
3.33 
3.33 
99.99 
Median Time 12 
Mean Time 12.63 
Corrective Load 90.00% 
Table LVII shows the median and mean in both score 
and time,with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDF Test given in 
September, 1940, to 30 tenth grade boys in the Commercial 
Course. It shows the range in scores from 100 to 0 wit~ 
the median score 88 and the mean score 79.87. The time 
range was from 8 minutes to 20 minutes. The median time 
was 12 minutes, and the mean time, 12.63 minutes. Three 
boys or lo.oo% achieved perfect scores of 100 within the 
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set time limit of 15 minutes. One boy achieved 100 in 16 
minutes. The corrective load for this group,therefore, 
was 90.00%. Within the 15 minute time standard, 23 or 
76.67% of the testa were completed, the lowest score being o. 
The scores indicate the incomplete grasp of the 
fundamental process of Long Division by this group of 
Commercial pupils. The two extremely low aoores are not 
readily explainable other than by showing complete ignorance 
of the process. The corrective load for this group in-
cludes the great majority of the class. 
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TABLE LVIII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September, 1940, 
to Sixty-One Tenth Grade Girls in the Commercial Course, in 
High School F. 
The scores are on the left and the time in minutes is at 
the top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Score 
100 
96 
94 
92 
90 
88 
84 
80 
78 
76 
72 
68 
64 
56 
52 
40 
0 
7 
1 
1 
Time in Minutes 
8 9 
2 1 
1 
1 3 
1 1 
1 
1 
1 
10 11 12 13 14 15 16 17 18 19 20 
1 
1 2 1 
1 2 1 1 1 
2 1 1 1 
3 
1 1 
1 
2 
1 1 
1 1 
1 
1 
1 1 
1 1 2 
1 
1 
1 1 
1 
1 
1 
1 
Inc.Total l?er 
Cent 
5 8.20 
6 9.83 
1 1.64 
10 16.39 
1 1 1.64 
9 14.75 
8 13.11 
4 6.56 
1 1 1.64 
3 4.92 
4 6.56 
2 3~ 28 
3 4.92 
1 1.64 
1 1.64 
1 1.64 
1 1.64 
Totals 2 6 7 12 6 5 4 4 7 3 0 0 1 2 2 61 99.78 
Median Score 88 Median Time 11 
Mean Score 82.52 Mean Time 11.71 
Corrective Load 91.8o% 
Table LVIII shows the median and mean in both scorE 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various soore levels. The re-
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sults tabulated are from the Wilson LDP Test given in Sep-
tember, 1940,to sixty-one tenth grade girls in the Commercial 
Course. The range in scores was from 100 to 0, with the 
median score 88, and the mean score 82.52. The range in 
time was from 17 minutes to 20 minutes, with two teats in-
complete. The median time was 11 minutes, and the mean time 
was 11.71 minutes . Five girls or 8.2o% achieved perfect 
scores of 100 within the set time limit of 15 minutes. The 
corrective load fir this group, therefore, was 91.8o%. Within 
the 15 minute time standard, 53 or 86.89% of the testa were 
completed, the lowest score being o. 
The mean score for the girls in this group was 
higher than the Commercial boys', but mastery was less evi-
dent, According to the per cent of perfect scores. Some 
extreme scores for a class of this type are recorded which 
must be the subject of individual attention to bring them 
up to the required standard. 
TABLE LIX 
Showing the Distribution of Scores~ in Relation to the Time 
in Minutes, on the Wilson LDP Teet, given in Sep~ember,l940, 
to Seventy Tenth Grade Boys in the Social Arts Coure.e in High 
School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes 
Score 
100 
96 
94 
92 
90 
88 
84 
82 
80 
78 
76 
72 
68 
64 
60 
56 
52 
48 
40 
36 
7 8 
1 
1 
1 
9 
1 
Totals 3 1 
Median Score 
Mean Score 
10 11 12 13 14 15 16 17 18 19 20 Inc .Total J?er 
Cent 
4 5.71 2 1 1 
1 2 1 1 1 
3 2 1 1 1 
1 2 
2 1 1 
1 1 2 1 
1 
1 
1 1 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 
1 1 
1 
1 
1 1 1 
1 
2 
1 
1 
1 
1 7 10.00 
1 1 1.43 
9 12.86 
2 2 2.86 
6 8.57 
8 11.43 
1 1 1.43 
6 8.57 
1 1 1.43 
2 2.86 
5 7.14 
4 5.71 
3 4.29 
3 4.29 
3 4.29 
1 1.43 
1 2 2.86 
1 1.43 
1 1.43 
9 7 4 7 7 7 3 5 4 4 2 7 70 100.02 
84 
79.46 
Median Time . l4 
Mean Time 13.7 
Corrective Load 94.29% 
Table LIX shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson LDP Test given in 
September, 1940, to seventy boys in the tenth grade of the 
Social Arts Course. It shows that the range in scores was 
from 100 to 36, with the median score 84 and the mean score 
79.46. The time range was 8 minutes to 20 minutes, with 7 
tests incompl.ete. The median time was 14 minutes and the 
mean time was 13.7 minutes. Four boys or 5,71% achieved 
perfect scores of 100 within the set time limit of 15 min-
utes. The corrective load for this group, therefore, was 
94.29%. Within the 15 minute time standard, 64.29% of the 
tests were completed, the lowest score being 36. 
A more incomplete grasp of the process by the 
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boys in the Social Arts Group is Shown by the table. 7 tests 
were not finished, end e large number were below the tradition-
al measuring stick of 70. Almost three-eighths of the group 
required more than the set time standard of 15 minutes, to 
complete the test. 
TABLE LX 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDF Test, given in September,l940, 
to Forty-Three Tenth Grade Girls in the Social Arts Course, 
in High School F. 
The scores are on the left, and the time in minutes is at 
the top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
7 8 g 10 11 12 13 14 15 16 17 18 19 20 I no Total Fer 
Score Cent 
100 1 1 2.33 
96 1 1 1 3 6.97 
92 3 1 2 1 7 16.27 
88 1 2 1 1 5 11.63 
84 1 2 1 4 9.30 
80 1 1 1 1 1 1 2 8 18.60 
72 1 1 1 1 1 1 6 13.95 
68 1 1 2 4.66 
64 1 1 1 3 6.97 
60 1 1 2.33 
52 1 1 2.33 
48 1 1 2.33 
33 1 1 2.33 
Total 1 0 1 7 5 1 4 5 5 3 2 1 2 2 4 43 101.00 
Median Score 80 Median Time 14 
Mean Score 79.09 Mean Time 13.54 
Corrective Load 97.67~ 
Table LX shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDF Test, given in 
September, 1940, to forty-three tenth grade girls in the 
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Soaial Arts Course. It shows that the range in saores was 
from 100 to 33, with the median saore 80 and the mean saore 
79.09. The range in time was from 7 minutes to 20 minutes, 
with 4 tests incomplete. One girl or 2.33% aahieved a per-
feat saore of 100 within the set time limit of lo minutes. 
The aorreative load for this group, therefore, was 97.67%. 
Within the 15 minute time standard, 67.44% of the tests were 
completed, the lowest saore being 33. 
This group is almost entirely in need of aorreat-
ive drill work as shown by the table. Mastery has been a-
chieved in only one instanae. Very few high saores are re-
corded and the mean soore is the lowest for the grade. 
, '7 Fi 
TABLE LXI 
Showing the Distribution of Scores, in Relation to the Time, 
in Minutes, on the Wilson LDP Test, given in September, 1940, 
to Fifty-Four Eleventh Grade Boys in, the College Course in 
High School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each soore 
level is shown. 
Time in Minutes 
:Per 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Ino Total Cen 
Score 
100 1 
96 
92 
91 
88 
84 
80 
76 
72 
68 
67 
64 
60 
56 
48 
40 
1 1 
2 
1 2 1 
1 1 1 
1 
1 1 1 
1 2 
1 
1 1 1 
1 1 1 
1 
1 
1 
1 2 
1 1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
5 
6 
5 
1 
7 
2 
6 
6 
5 
3 
1 
3 
1 
1 
1 
1 
9.26 
11.11 
9.26 
1.85 
12.96 
3.70 
11.11 
11.11 
9.26 
5.56 
1.85 
5.56 
1.85 
1.85 
1.85 
1.85 
Total 1 4 3 4 4 6 5 11 3 3 1 2 3 1 0 3 54 99.99 
Median Score 
Me.an Score 
80 
81.00 
Corrective Load 90.74% 
Median Time 12 
Mean Time 12.02 
Table LXI shows the median and mean in both soore 
and time with the corrective load indicated. It also shows 
the total number of pupils at ea ch soore and time level, with 
the percentage of pupils at the various score levels. The 
1?6 
results tabulated are from the Wilson LDP Test, given in 
September, 1940, to fifty-four eleventh grade boys in the 
College Course. It shows that the range in scores was from 
100 to 40, with the median score 80 and the mean score 81.00. 
The range in time was 6 minutes to 20 minutes, with 3 tests 
incomplete. The median time was 12 minutes, and the mean 
time was 13.02. Five boys or 9.26% achieved perfect scores 
of 100 within the set time limit of 15 minutes. The correct-
ive load for this group, therefore, was 90.?4%. Within the 
15 minute time standard, 44 or 81.48% of the tests were 
completed, the lowest score being 40. 
The College group of boys in this grade did not 
show acceptable mastery in this process, With a select 
group such as this one, a much higher type of work can be 
and should be expected. 
TABLE LXII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September,l940, 
to Seventy Eleventh Grade Girls in the College Course, in 
High School F. 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at eaoh score level 
is shown. 
Time in Minutes 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 
177 
6 
Score 
100 
96 
92 
88 
84 
1 1 1 
3 1 1 
1 2 4 3 1 
1 4 4 1 
1 1 2 1 2 
2 1 
2 1 
2 2 
In. Total 
3 
5 
14 
10 
10 
Per Cent 
4.29 
7.14 
20.00 
14.29 
14.29 
80 
?6 
72 ' 
68 
64 
60 
1 
1 1 1 3 
1 1 
1 1 
1 
1 
3 1 1 
1 1 
1 1 
1 
5 
11 
4 
4 
1 2 
2 
7.14 
15.71 
5.71 
5.71 
2,86 
2.86 
Totals 5 8 13 10 11 6 8 3 4 0 0 1 0 1 70 100.00 
].[edian Score 
Mean Score 
88 
83.31 
Median Time 11 
Mean Time 11.62 
Corrective Load 95.71% 
Table LXII shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDJ? Test given in 
September, 1940, to seventy eleventh grade girls in the 
College Course. It shows that the range in scores was from 
100 to 60, with the median score 88, and the mean score 83.31. 
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The time range was from 8 minutes to 19 minutes, 
with one test incomplete. The median time was 11 minutes, 
and the mean time was 11.62 minutes. Three girls or 4.29% 
achieved perfect scores of 100 within the set time limit of 
15 minutes. The corrective load for this group; therefore, 
was 95.71%. Within the 12 minute time standard, 64 or 91.43% 
of the tests were completed, the lowest score being 60. 
The College girls in this grade achieved a higher 
mean score than the College boys, but have a higher corrective 
load. This is due to the fact that the per cent of perfect 
scores was less~ The corrective load is determined on the 
basis of complete mastery of each process. Therefore, the 
gi~S~ have a greater per cent of their number in need of 
remedial drill work. 
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TABLE LXI II 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Teat, given in September, 1940, 
to Twenty-Seven Eleventh Grade Boys in the Commercial Course, 
in High School F. 
The scores are on the left, and the time in minutes is at 
the top. The total number of pupils at each score and time 
level are shown. The percentage. of pupils at each score level 
is shown. 
Time in Minutes 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Score 
100 1 
96 1 
92 
88 1 
84 
80 
76 
72 
68 
64 
60 
52 
00 
1 
2 1 
1 
Total 3 3 2 
Median Score 
Mean Score 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 
Inc. 
1 
1 
1 
Total 
3 
2 
2 
4 
2 
3 
2 
1 
2 
1 
2 
2 
1 
PerC en 
11.11 
7.41 
7.41 
14.81 
7.41 
11.11 
7.41 
3.70 
7.41 
3.70 
7.41 
7 .. 41 
.'3 ;.7:r  -~ 
3 3 3 1 3 1 1 1 0 0 0 3 27 100.00 
80 
77.19 
Median Time 11 
Mean Time 11.04 
Corrective Load 88,89% 
Table LXIII shows the median apd mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at each score and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson LDP Test, given in 
September, 1940, to t wenty-seven boys in the 11th grade of 
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the Commercial Course. It shows that the range in scores 
was 100 to 0, with the median score 80 and the mean score 
77.19. The time range was from 7 minutes to 17 minutes, with 
3 tests incomplete. The median time was 11 minutes, and the 
mean time was 11.04. Three boys or 11.11% achieved perfect 
scores of 100 within the set time limit of 15 minutes, the 
range being from 7 to 11 minutes. 
this group, therefore, was 88.89%. 
The corrective load for 
Within the 15 minute 
standard, twenty-two or 81.48% of the tests were completed, 
the lowest score being 0. 
The most noticeable fact to be recorded on this 
table was the low score of o. Also, we note that 29.63% 
of the group or more than one-fourth failed to achieve 
scores above 70. The need for remedial drill is very evi-
dent. 
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TABLE LXIV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Teet, given in September, 1940, 
to Seventy-Five Eleventh Grade Girls in the Commercial Course 
in High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. · The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Score 
100 1 1 
96 1 
92 1 1 3 
88 2 2 
84 1 2 
80 1 1 2 
76 
72 1 
68 
65 
60 1 
56 
52 
50 
48 
32 
28 
1 1 
4 2 2 1 
1 1 1 
1 2 1 1 
2 3 
1 1 1 
2 1 2 
1 1 2 1 1 
2 1 
1 
1 
1 
1 
1 
Total 5 4 12 15 13 9 5 4 0 
Median Score 
Mean Score 
84 
80.20 
1 
1 
1 
Inc. Total Per Ct. 
4 5,33 
11 14.67 
8 10.67_ 
9 12.00 
8 10.67 
7 9.53 
6 8.00 
1 8 10.67 
3 4.00 
1 1 1.33 
2 2.67 
1 3 4.00 
1 1.33 
1 1 1.33 
1 1.33 
1 1 1.33 
1 1,33 
3 0 0 1 2 2 75 99.99 
Median Time 11 
Mean Time 11.01 
Corrective Load 94.67% 
Table LXIV shows the median and mean in both score 
and time with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score levels. The re-
sults tabulated are from the Wilson LDP Test, given in 
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September, 1940, to seventy-five eleventh grade girls in 
the Commercial Course. It shows that the range of scores 
was from 100 to 0, with the median score 84 and the mean 
score, 80.20. The time range was from 7 minutes to 20 min-
utes, with 2 tests incomplete. The median time was 11 min-
utes and the mean time was 11.01 minutes. Four girls or 
5,33% achieved perfect scores of 100 within the set time 
limit of 15 minutes, the range being from 8 to 12 minutes. 
The corrective load for this group, therefore, was 94.67%. 
Within the 15 minute time standard, 67 or 89.33% of the 
tests were completed, the lowest score being 28. 
This table, as the preceding tables likewise have 
shown, indicates that there is little if any superiority 
exhibited by any particular division. The mean scores vary 
but slightly from group to group, while the corrective load 
remained constantly at a very high level. 
1S3 
TABLE LXV 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LD~ Teet, given in September, 1940, 
to One Hundred Five Eleventh Grade Boys in the Social Arts 
Course, in High School F. · 
The scores are at the left and the time in minutes is shown 
at the top. The total number of pupils at each score and tim 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
Per 
6 7 S 9 10 11 12 13 14 15 16 17 lS 19 20 Inc.Total Cen 
Score 
100 1 
96 
94 
92 
as 
S4 
so 
7S 
76 
72 
6S 
64 
60 
4S 
44 
40 
28 
1 
2 
1 
1 
1 2 2 
1 1 1 
2 2 
2 
3 1 
1 2 3 
3 
3 
2 
1 2 
4 
1 
1 
1 2 
1 2 
2 2 
1 1 
1 1 
1 
1 
1 
1 
1 
2 3 
3 1 
3 1 
1 1 
1 
1 2 
1 1 
1 
1 
1 1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 3.81 
s 7.62 
1 .95 
6 5.71 
11 10.4S 
13 12.3S 
13 12.38 
1 .95 
13 12.3S 
11 10.4S 
s 7.62 
4 3.Sl 
5 4.76 
3 2.S6 
1 .95 
2 1.90 
1 .95 
Total 1 3 1 7 14 15 11 11 12 10 4 7 3 2 0 4 105 100.1~ 
Median Score so Median Time 13 
Mean Score 77.79 Mean Time 12.54 
Corrective Load 9S.10~ 
Table LXV shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
1AA. 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDP Test, given in 
September, 1940, to 105 eleventh grade boys in the Social 
Arts Course. It shows that the range in scores was 100 to 
28, with the median score 80 and the mean score 77.79. The 
range in time was from 6 minutes to 19 minutes, with 4 
tests incomplete. The median time was 13 minutes, and the 
mean time wa~ 12.54 minutes. Three boys or 2.86% achieved 
perfect scores of 100 within the set time limit of 15 min-
utes, and one achieved a soore of 100 over this time limit 
in 17 minutes. The corrective load for this group, therefore 
was 98.10%. Within the 15 minute time standard, 85 or 
80.95% of the tests were completed, the lowest score being 
28. 
The mean time for this group was one of the highest 
in the grade. There is no corresponding gain in accuracy 
shown. The extremely high corrective load is indicative of 
the pronounced laok of proficiency as shown on the table. 
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TABLE LXVI 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDF Teat, given in September,l940, 
to Forty-Four Eleventh Grade Girls in the Social Arts Course 
in High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes Fer 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Inc.Total Cent 
Score 
100 
96 
94 
92 
88 
84 
80 
76 
72 
70 
68 
64 
60 
56 1 
52 
48 
44 
40 
24 
· 4 
1 1 1 1 1 1 
1 2 1 
1 1 1 1 
1 1 1 
1 1 1 1 
1 
1 1 2 
1 1 1 
1 
1 1 1 
1 
1 
1 1 
1 
1 1 
1 
1 
1 
0 o.oo 
6 . 13.64 
1 2.27 
4 9.09 
4 9.09 
3 6.82 
4 9.09 
1 2.27 
4 9.09 
1 2.27 
3 6.82 
1 2.27 
3 6.82 
1 2.27 
1 2.27 
1 2.27 
2 4.54 
1 2.27 
2 4.54 
1 2.27 
Total 1 0 2 4 2 5 3 6 6 2 1 2 5 2 1 2 44 99.97 
Median Score 80 Median Time 13 
Mean Score 73.64 Mean Time 12.60 
Corrective Load 100.00% 
Table LXVI shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score level s. The 
results ta mla.ted a.re from the Wi lson LDP Test, given i n 
September , . 1940 , to f orty-four eleventh grade gi.rls in the 
Social Arts Course . It .shows that the range i:n sao :res was 
fro. 96 t o 4. with the menian eoore 80 and the mean score 
73 . 64. The time range wa s from 6 mi nutes to 20 minutes , 
with 2 te s t s i ncomplet e. The median time was 13 minutes, 
and t he mean t i me w e 12.60 mi nutes . lfo one achieved a per-
f ect score of. 100 so the corrective load for the group was 
l OO.OO';t. i thin the 15 minute time standard , thirty-one 
or 70.451J of the tests were completed , the lowest score 
being 4. 
This group shows a decided lack of efficiency in 
the fundamental process of Long Division. The mean score is 
too low for a.coeptanoe under any standard, with the whole 
group definitely in need of corrective arithmetic. 
TABLE LXVII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September, 1940, 
to Fifty-Three Twelfth Grade Boys in the College Course, in 
High School F. 
The scores are on the left, and the time in minutes is at the 
top. The total number of pupils at each score and time level 
is shown. The percentage of pupils at each score level is 
shown. 
Time in Minutes 
5 6 7 8 
1 
3 
3 
1 
1 
2 
1 
1 
9 10 11 12 13 14 15 16 17 18 19 Total Per 
Cent 
7.55 
18.87 
11.32 
15.09 
15.09 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
56 
48 
1 
1 
1 
1 
2 
1 
1 
2 1 
3 1 
2 
2 2 1 1 
1 2 3 
1 1 1 
1 
1 1 1 
1 
1 
1 
4 
10 
6 
8 
8 
5 
1 4 
4 
1 
1 
1 
1 
9.43 
7.55 
7.55 
1.89 
1.89 
1.89 
1.89 
Total 2 2 3 14 11 6 8 1 4 1 0 0 1 0 1 53 100.01 
Median Score 88 Median Time 9 
Mean Score 85.21 Mean Time 9.65 
Corrective Load 92.45% 
Table LXVII shows the median and mean in both 
score and time, with the corrective load indicated. It also 
shows the total number of pupils at eaeh score and time level 
with the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDP Test given in Sep-
tember, 1940, to fifty-three twelfth grade boys in the College 
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Course. It shows that the range of scores was from 100 to 
48, with the median score 88 and the mean score 86.21. The 
time range was from 6 minutes to 19 minutes. The median 
time was 9 minutes and the mean time was 9.66 minutes. 
Four boys or 7.55% in times ranging from 8 minutes to 11 
minutes, achieved perfect scores of 100 within the set 
time limit of 15 minutes. The corrective load for this 
group, therefore, was 92.45%. Wi thin the 15 minute time 
standard, 51 or 96.22% of the tests were completed, the 
lowest score being 48. 
The College group of boys achieved the highest mean 
score in the twelfth grade. The corrective load was not 
the lowest, as the girls in the same division achieved a 
higher per oent of perfect soores. Comparatively speaking , 
this group has shown a grade of work as good as, or better 
than, that of the other divisions. 
1A9 
TABLE LXVIII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LD:P Test, given in September, 1940, 
to Forty-Two Twelfth Grade Girls in the College Course in 
High School F. 
The scores are on the left, and the time in minutes is shown 
at the top. The total number of pupils at each score level 
and time level is shown. The percentage of pupils at each 
score level is shown. 
Score 
100 
96 
92 
88 
84 
80 
?6 
?2 
68 
64 
60 
40 
Total 
Time in Minutes 
Pel' 
5 6 ? 8 9 10 11 12 13 14 15 16 1? 18 19 Inc.Total Cen~ 
2 2 1 1 
1 1 1 
1 2 1 1 
1 1 1 1 
1 1 2 
1 1 1 
1 
1 
1 
1 
1 
1 1 
2 
l 
1 
1 
1 
1 
1 
2 
6 
4 
6 
5 
6 
3 
3 
2 
3 
2 
1 
1 
14'.::29 
9.52 
14.29 
11.9C 
14.29 
?.14 
?.14 
4.?6 
?.14 
4.?6 
2.38 
2.3_~ 
1 4 ? 5 5 6 3 5 2 1 2 0 0 0 1 42 99.9S 
Median Score 88 Me dian Time 10 
Mean Score 83.90 Mean Time 10.41 
Corrective Load 85.?1% 
Table LXVIII shows the median and mean in both 
score and tlme, with the corrective load indicated. It also 
shows the total number of pupils at each soore and time level 
with the percentage of pupils at the various score levels. 
The results tabulated are from the Wilson LDP Test given in 
September, 1940, to forty-two twelfth grade girls in the 
College Course. It shows that the range of scores was from 
100 to 40, with the median score 88, and the mean score 
83.90. The time range was from 6 minutes to 16 minutes, 
with one test incomplete. The median time was 10 minutes, 
and the mean time was 10,41 minutes . Six girls or 14.29% 
achieved perfect scores of 100 wi thin the set time limit 
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of 15 minutes. The corrective load for this group, therefore, 
was 85.71%. Within the 15 minute time standard, thirty-nine 
or 92.86% of the tests were completed, the lowest score 
being 40. 
The College girls in this group achieved the low-
est corrective load in the twelfth grade. It is likewise 
the lowest fo'Xl all the group. 
TABLE LXIX 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDF Test, given in September, 1940, 
to Fifteen Twelfth Grade Boys in the Commercial Course, in 
High School F. 
The scores are on the left and the time in minutes is at the 
top. The total number of pupils at each score and time level 
is shown. The percentage of pupils at each score level is 
shown. 
Time in Minutes 
5 6 7 8 9 10 11 
Score 
100 
96 1 
92 1 
84 1 1 
80 1 1 1 
76 1 
72 2 
68 1 1 
56 1 
40 
Total 1 2 1 5 3 1 
Median Score 80 
Mean Score 
12 13 14 15 16 17 Total Fer 
Cent 
0 o.oo 
1 6.67 
1 6.67 
1 3 20.00 
3 20.00 
1 6.67 
2 13.33 
2 13.33 
1 6.67 
1 1 6,67 
1 0 1 15 100.01 
Median Time 9 
Mean Time 9.33 
Corrective Load lOo.oQ% 
Table LXIX shows the median and mean in bo.th score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level, with 
the percentage of pupils at the various score levels. The re-
splts tabulated are from the Wilson LDF Test given in September 
1940, to 15 twelfth grade boys in the Commercial Course. It 
shows that the range in scores was from 96 to 40 with the 
median score 80 and the mean score 75.47. The time range was 
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~rom 6 minutes to 14 minutes. The median time was 9 minutes, 
and the mean time was 9.33 minutes. No one achieved a per~ect 
score o~ 100 within the set time limit o~ 15 minutes, so the 
corrective load for this group was 100%. All pupils completed 
the test within the standard time limit, the lowest score 
being 40. 
The most outstanding ~act to notice on this table 
is the lack of per~ect scores. The mean score o~ 75.47 is 
lower than might be expected ~rom a Commercial group. The 
need ~or corrective drill work is evident even ~or advanced 
groupe of this type. 
TABLE LXX 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September, 1940, 
to Eighty Twelfth Grade Girls in the Commercial Course, in 
High School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score level 
is shown. 
Time in Minutes 
5 6 7 8 9 10 11 12 13 14 15 16 17 Total Per Cent 
Score 
100 
96 1 
92 
88 
84 
80 
76 
72 
68 
64 
60 
56 
52 
48 
44 
1 1 
1 
1 1 
2 
1 1 
1 
1 
2 
1 
2 
2 
2 
1 
1 
2 1 3 
4 3 1 1 1 
2 1 1 
1 2 1 1 
1 2 1 1 
2 2 1 
3 1 
1 1 
1 
2 1 
1 
1 1 
1 
1 
1 
1 
2 
1 
2 
3 
10 
12 
9 
7 
9 
8 
4 
6 
2 
4 
1 
2 
2 
1 
3.75 
12.50 
15,00 
11.25 
8.75 
11.25 
10.00 
5,00 
7.50 
2.50 
5.00 
1.25 
2.50 
2.50 
1.25 
Total 1 2 4 5 10 16 13 9 B 5 · 0 4 3 80 100.00 
Median Score 
Mean Score 
84 
80.45 
Median Time 
Mean Time 
Corrective Load 96.25% 
11 
10.94 
Table LXX shows the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels, The 
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results tabulated are from the Wilson LDP Test given in 
September, 1940, to eighty twelfth grade girls in the Com-
mercial Course. It shows that the range in scores was from 
100 to 44, with the median score 84 and the mean score 80.45. 
The time range was from 5 minutes to 17 minutes, with the 
median time 11 minutes, and the mean time 10.94 minutes. 
Three girls or 3.75% achieved perfect scores of 100, within 
the set time limit of 15 ~inutes. The corrective load for 
this group, therefore, was 96.25%. Within the 15 minute 
time standard, 73 or 91.25% of the testa were completed, 
the lowest score being 44. 
The work of the Commercial girls was superior to 
that of the boys, but nonetheless, not of an acceptable 
quality. The number of errors and the low scores recorded 
are not indicative of mastery of this fundamental process. 
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TABLE LXXl: 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Test, given in September,l940, 
to Ninety-Seven Twelfth G~ade Boys in the Social Arts Course, 
in High School F. 
The Soares are on the left, and the time in minutes is shown 
at the top. The total number of pupils at eaoh soore and 
time level is shown. The percentage of pupils at eaoh soore 
level is shown. 
Time in Minutes 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 Total Per Cent 
Score 
100 
96 
92 
88 
84 
80 
76 1 
72 
68 
64 
60 
56 
52 
36 
1 
2 
1 
1 
2 
1 
1 
2 
1 3 
2 2 
1 
2 
2 
1 
1 
1 1 
1 1 
1 1 
1 1 
3 2 1 
3 5 1 
2 2 
1 1 2 
1 2 
1 1 
1 1 
1 
1 1 
2 
2 · 
1 
1 2 
1 
1 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
3 
6 
7 
8 
14 
21 
7 
11 
6 
6 
5 
2 
1 
1 
3.09 
6.19 
7.22 
8.25 
14.45 
21.67 
7.22 
11.34 
5.15 
6.19 
5.1.5 
2.06 
1.03 
1.03 
Total 1 5 9 12 11 16 12 9 7 6 4 3 3 0 97 100.01 
Median Soore 
Mean Soore 
80 
78.64 
Median Time 11 
Mean Time 11.44 
Corrective Load 96.91% 
Table LXXI shows the median and mean in both score 
and time with the oorreotive load indicated. It also shows 
the total number of pupils at eaoh soore and time level, with 
the percentage of pupils at the various soore levels. The 
results tabulated are from the Wilson LDP Test given in 
1 9S 
September, 1940, to ninety-seven twelfth grade boys in the 
Social Arts Course. It shows that . the range of scores was 
from 100 to 36, with the median score 80 and the mean score 
78.64. The time range was from 6 minutes to 18 minutes, with 
the median time 11 minutes and the mean time 11.44 minutes. 
Three boys or 3.09% achieved perfect soores of 100 within the 
set time li~it of 15 minutes. The corrective load for this 
group, therefore, was 96.91%. Within the 15 minute time stan-
dard, eighty-seven or 89.69% of the teats were completed, 
the lowest score being 36. 
The low score for this group was lower than for the 
preceding groupe, but there was very little significant dif-
ference in the corrective load. Remedial drill work is es-
sential for the great majority of the pupils. 
TABLE LXXII 
Showing the Distribution of Scores, in Relation to the Time 
in Minutes, on the Wilson LDP Teat, given in September, 1940, 
to Forty-Eight Twelfth Grade Girls in the Social Arts Course, 
in High School F. 
The scores are on the left and the time in minutes is shown 
at the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each score 
level is shown. 
Time in Minutes 
Per 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 Inc.Tota1 Cent 
Score 
100 1 
96 
92 1 1 1 
88 
84 2 
so 1 
76 2 
72 1 
68 
64 1 
56 
50 
44 1 
32 
Total 1 3 5 3 
Median Score 80 
2 3 1 1 
1 
2 1 2 1 
1 1 1 
1 1 
1 1 1 
1 
1 1 2 1 1 
1 2,08 
7 14.58 
4 8.33 
6 12.50 
5 10.42 
3 6.25 
5 10.42 
2 4.17 
6 12.50 
3 6.25 
2 4.17 
1 2.08 
2 4.17 
1 2.08 
1 1 
1 1 
1 
1 
1 
9 6 5 3 2 2 3 1 2 2 1 ·48 100.05 
Median Time 11 
Mean Score 77.71 Mean Time 11.40 
Corrective Load 97.92% 
Table LXXII shows 'the median and mean in both score 
and time, with the corrective load indicated. It also shows 
the total number of pupils at each score and time level with 
the percentage of pupils at the various score levels. The 
results tabulated are from the Wilson LDP Teat,given in 
September, 1940, to 48 girls in the twelfth grade of the 
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Sooia1 Arts Course. It shows that the range of soores was 
from 100 to 32, with the median soore 80, and the mean eoore 
77.71. The time range was from 6 minutes to 19 minutes, with 
one teet inoomplete. The median time was 11 minutes, and the 
mean time was 11.40 minutes. One girl, or 2.08% aohieved a 
perfeot soore of 100 within the set time limit of 15 minutes. 
The oorreotive load for this group, therefore, was 97.92 %. 
Within the 15 minute time standard, thirty-nine or 81.25% of 
tests were completed, the lowest score being 32. 
The girls in this group aohieved the lowest score 
of the twelfth grade. The mean score was not the lowest, 
however, as the Commercial boys were 2.24 lower. Corrective 
drill is needed by all except one girl, whose score of 100 
was achieved in the very good time of 7 minutes. 
In briefly summarizing the results of these tables, 
we can state with assurance that the need for a oorrective 
drill program in the four fundamental prooesses of arithmetic 
has been very clearly shown, Whatever our viewpoint or 
opinion prior to this study, the facts presented crystallize 
into the inescapable conclusion of the neoeesity for a 
curricular attaok on the laok of mastery in these prooessee. 
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TABLE ID 
Shows the resnlts of the LDP test given in September, 1940, 
to the College, Commercial, and Social Arts Courses in 
grades X,XI, and XII in High School F. It shows results 
for all courses in all grades. 
--------- ... ----- --- -· ... 
------------- ..- -Boys Mean Perfect Mean Corrective Low 
Course Grade Girls Score Scores Time Load Score 
% 
---------'------------ -- ----
College XII B 
G 
Commercial XII B 
G 
Social Arts XII B 
G 
College XI B 
G 
Commercial XI B 
G 
Social Arts XI B 
College X 
Commercial X 
G 
B 
G 
B 
85.21 7.55 9.55 92.45% 
83.90 14.29 10.41 85.71% 
75.47 o.oo 9.33 1oo.oo% 
80.45 
78.64 
77.71 
81.00 
83.31 
3.75 10.94 96.25% 
3.09 11.44 96.01% 
2.08 11.40 97.92% 
9.26 12.02 90.74% 
4.29 11.62 95.71% 
77.19 11.11 11.04 88.89% 
80.20 
77.79 
73.64 
5.33 11.01 94.67% 
3.81 12,54 98.10% 
o.oo 12.60 100.00% 
83.56 10.94 12.10 89.06% 
82.99 10.44 12.71 91.05% 
79.87 13.33 12.63 90.00% 
- ---
48 
40 
40 
44 
36 
32 
40 
60 
0 
28 
28 
4 
50 
44 
0 
G 82.52 8.20 11.71 91.80% 0 
Social Arts X B 79.46 5.71 13.70 94.29% 36 
G 79.09 2.33 13.54 97.67% 33 
- - --- .... -- - -- - -------------------
Medians 80.04 5.52 11.67 93.37% 36 
- - - - - - - - - - - - - - - - - - - - - - - -
200 
Table ID shows the results of the LDP teet given 
in September, 1940, to the College, Commercial, and Social 
Arts Courses in grades 10. 11, and 12 in High School F. It 
shows the results for all courses in all grades. The boys 
and girls have been listed separately for purposes of com-
partson. The table read horizontally shows that in the 
College Course in grade 12, 85.21 was the mean score for 
the boys; 7.55% achieved perfect scores of 100; the mean 
time was 9.55 minutes; the corrective load was 92.45%; and 
the low score for the group was 48. The girls in grade 12 
of the College Course had a mean score of 83.90; 14.29% 
of them achieved perfect scores of 100; the mean time was 
10.41; the corrective load was 85.71%; and the low score 
for the group was 40. The rest of the table was read in 
a similar manner . 
At the bottom of the table are listed the medians 
for the total number of pupils participating in the LDP test. 
This table gires a composite picture of the re-
sults of the test. It is a summary of tables LV through 
LXII on the Long Division Process. The achievements of 
both the boys and the girls have been brought together for 
purposes of comparison. Comparisons can also be made be-
tween courses and grades, and with Tables, IA(p.70),IB(p.109) 
and IC (p.l60). 
Considering the corrective load in this test on 
Long Division only, it has, if anything, increased slightly 
from the tenth grade to the twelfth grade. This would in-
dicate that little or no work had been done to improve mas-
tery of the fundamentals. The mean corrective load is so 
high as to require almost all the pupils to do remedial work 
Buckley, through his remedial drill program, has shown that 
it is possible to achieve perfect scores after intensive 
drill work carried on after careful diagnosis and analysis. 
CHAPTER III 
ERRORS ON THE ADDITION AND MULTIPLICATION TEST BY 
BOTH THE BOYS AND THE GIRLS IN THE COLLEGE COURSE, GRADE XII 
The Wilson tests on the fundamental processes in 
arithmetic are inventory and diagnostic tests. The purpose 
of these tests is to provide a basis for an inventory of 
what the pupils do and do not know in the fundamentals, and 
to help diagnose the causes of failure. The coverage of 
facts and processes in these teste is complete enough to 
1 
do this task reasonably well. 
In order to make a complete diagnosis of pupil 
difficulties in any process, it is necessary to supplement 
the test results by observation of the pupils at work and 
by oral recitation. Many factors enter into a test which 
the test results alone do not reveal. Poor work habits, 
such as:counting on fingers, counting by lip movement, using 
crutches, hesitation with facts and process difficulties, 
and cumbersome methode of calculation, all result in an un-
satisfactory degree of efficiency in arithmetic. 
These and other mental factors of interest, con-
centration, and attitude, must be included in a scientific 
and complete diagnosis of causes for pupil failure in the 
fundamental processes of arithmetic. We must know what the 
mental processes of the Child are in order to know what the 
reasons for failure are.2 
1. See Appendix A 
2. Buswell,G.T. and Judd, C.H. Summa~ of Educational Inves-
tigation Relating to Arithmetic,p.91~niv.of Chicago Press,l9 6 
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For the purpose of a general diagnosis to determinE 
what the types of errors are, the test results alone were 
used in this survey. Further diagnosis with the benefit of 
classroom observation was not possible. 
The test papers of the 12th grade group of boys 
and girls in the College Course were used for this partial 
diagnosis. The results of the AP and!~ Tests were used. 
Tables and graphs were constructed showing the distribution 
of examples missed, and the types of errors made. 
ERRORS I N ADDITION. The tests in the fundamental 
processes were given for the purpose of determining whether 
or not there was a need for corrective work. Surprisingly 
enough, there were very few perfect scores of 100 in the 
Addition test. The teat covers whole numbers only and is 
very simple. 
The pupils were allowed to take as much time as 
they needed to complete the test, as accuracy was the main 
objective; but they were asked to record the time the test 
was started and also when finished. All tests were marked 
on the same basis, and before the results were interpreted, 
a standard criterion of 100% mastery within a set time limit 
was established. All who failed to earn a score of 100% 
within the generous time limit were considered in need of 
corrective work. For the purpose of comparison, the set 
time limit established by Buckley was used, as noted in 
1 
Chapter II, namely 6 minutes for the AP test. As speed 
helps i n all types of mechanical skills, it is essential 
in determining the corrective load in conjunction with the 
scores achieved. The results of these testa are tabulated 
in Tables I through XVIII as noted in Chapter II. Also, as 
noted in Chapter II, the tables are constructed to show a 
two-way distribution of score and time on each teet. The 
eooree are shown at the left- and the time in minutes is 
shown at the top. The total number of pupils and the per-
centage of pupils at each score level is shown at the right. 
The total number of tests completed at the various time levels 
is shown at the bottom. Table IA shows the total scores for 
all grades and all divisions on the AP test. 
Comparisons of scores are shown by means of graphs, 
combining the results from all three courses in each grade. 
These graphs are numbered I through VI. 
From the tables and graphs it is evident that the 
largest percentage of perfect scores was, in every case, a-
chieved by the boys in the Commercial Course in each grade: 
the tenth grade Commercial boys leading with 34.48% of per-
fect scores of 100; the twelfth grade next, with 32.26% of 
perfect scores of 100; and the ~leventh grade with 29.63% 
of perfect scores. The Commercial girls in grades 10 and 11 
and the College girls in grade 12 received a higher percentage 
of perfect scores than the other groupe of girls. A .eu_perior~1; ~,: 
1. Buckley, op.cit., p.31. 
205 
in perfeot scores is evidenced by the boys. The Sooial Arts 
girls in grade 11 were the only ones in need of 100% correct-
ive drill work in addition; and the group needing the least 
amount of corrective work was the Commercial boys of grade 
12 with a corrective load of 67.74%. 
To diagnose the errors made by the senior boys 
and girls in the College Course, the following outline was 
used. (I) The number of mistakes made on each exampl.e were 
listed and graphed, the boys and girls separately. ( .J! ) The 
different answers for each example were recorded and analyzed. 
(3) A table showing the distribution of the different types 
of errore was constructed. 
There were 126 errors and 4 incompletee made by 
54 twelfth grade boys in the College Course, and 95 errors 
and 4 incompletes made by 41 twelfth grade girls in the 
College Course; making a total of 221 errors and 8 incom-
pletee made by the seniors in the College Course alone. 
There were some of the easier examples of the one column 
type missed, showing the laok of skill in the oombinationa. 
The examples which oaused the greatest amount of difficulty 
were those of three and four columns involving the upper 
decade facts. The greatest number of pupils missed example 
X which had a total of 31 pupils having the wrong answer, 
19 boys and 12 girls, while example V was next, with 24 pupile 
having the wrong answer. This was over 5o% of the total 
number of pupils in the senior year of the College Course. 
The following samples of examples missed will 
serve to indicate the types of errors made: 
1. Errors in combinations. 
'7 • 5 =13 9 ... '7 .= 1'7 
2. Fails to see top number. 
2 
'7 
4 
2 
4 
rr 
3. Gaps oause trouble. 
133 
5 
30 
300 
358 
3 + 9 .::. 11 
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4. Zero difficulty, probably. ( l~y have been errors in com-
b ina tiona. ) 
2 
0 
'7 
1 
0 
5 
3 
!r 
2 
0 
'7 
1 
0 
5 
3 
!9 
5. Carrying wrong number or digit,probably. (or errors in 
combinations) 
6. 
14 
29 
'768 
SOl 
Carries 
133 
5 
20 
300 
468 
$ 3.'79 
8.94 
3.48 
.86 
3.95 
$20.92 
when there 
368 
29'7 
198 
8'rn' 
'78 
96 
8 
'70 
46 
'308 
is nothing to 
20 
48 
131 
400 
699 
$ .1 '7 
5 •• 3'7 
2 • 3'7 
6 • '7 5 
4 .86 $22 • 52 
carry, probably. 
13 
31 
12 
21 
12 
"""'"99 
7. Forgetting to carry, probably. 
14 
29 
768 
701 
$3.79 
8.94 
3.48 
.86 
3.95 $26.72 
$ .17 
5.37 
2.37 
6.75 
4.86 $17.52 
$ 56.54 
49.53 
44.86 
64.02 
81.32 
44.05 $3!38,32 
8. Writing down wrong digit and carrying right one. 
$3.79 
8.94 
3.48 
.86 
3.95 $ 21 .03 
9. Carrying the number twice and also carrying the wrong 
digit or carrying the wrong digit twice. 
$ 76.45 
81.87 
58.46 
56.58 
46.79 
37.49 
88.00 $ 458.64 
10. Gets lost in last column. 
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Other answers obtained for thesE 
A. ~~  56.54 B. ~~ 76.45 exaJtples. 
49.53 81.87 
44.86 58.46 A. r 40,32 B. t 435.64 64.02 46.79 330.32 ¥545.64 
81.32 37.49 420.32 435.24 
44.05 88.80 ¥ 320.32 $336 :!5! $ 455.64 140.32 
11. Undetermined. No discernible reason for these mistakes. 
60 
56 78 
227 84 
394 55 
377 85 
162 
"It is nearly impossible through the study of test 
papers alone to diagnose truly the causes of error."l 
1. Buswell, op. cit., p.87. 
We must, therefore, understand that the oausee of errore and 
the examples of them shown are only an attempt by the writers 
with the materials available to them, to picture what has 
happened on the test papers. The full understanding o:r the 
nature of the process of addition is necessary for this 
diagnosis. It is not a complete diagnosis, as we have only 
the completed result and not a knowledge of the mental pro-
cesses of the child while going through the computations in-
volved. The wrong answers given, the position of the digits, 
and the understanding of the difficulties in each example 
by the teacher, each point to some failure in the handling 
o:r the example by the child. Cumbersome methods of figuring 
and poor work habits are evidenced through the use o:r count-
ing and orutohes on the test paper. The establishing o:r a 
time standard aids significantly in showing these poor men-
tal habits. 
A distribution of the types o:r errors which can 
be selected with reasonable accuracy from test results alone 
has been made and is shown through the use of a table. Four-
teen types of errors are listed which cover the greatest 
pa~t of the mistakes made. The time :factor and large classes 
might probably preclude a more complete diagnosis on the 
part of the average classroom teacher, but should not. 
This type of distribution has a very real value in working 
out a remedial program. 
TABLE LXXIII 
Showing the Distribution of Errors made on the Wilson APTest, 
given in September, 1940, to Ninety-Five Twelfth Grade Boys 
and Girls in the College Course in High School F. 
The types of errore and the number of each made by the boys 
and girls, with the totals are shown. 
- - - - ~ - - - - - - - - - - - - - - - -
Errore Boys 
Primary Combinations 16 
Upper decade facts 60 
Gets lost in column work 9 
Omits addends 4 
Confused by zeros 0 
Gaps cause trouble 3 
Bothered by decimals 1 
Fails to carry 1 
Places carried number in 
answer 
Carries wrong amount 
Carries with nothing to 
0 
22 
carry 4 
Carried same number twice 
in single column 3 
Undetermined 2 
Wrong process 1 
Totals ~ 
--------~--
Girls 
3 
44 
12 
4 
1 
1 
0 
8 
1 
10 
4 
5 
3 
0 
96 
Totals 
19 
104 
21 
8 
1 
4 
1 
9 
1 
32 
8 
8 
5 
1 
2~ 
Table LXXIII shows the distribution of the types 
of errors made on the AP Test given in September, 1940, to 
ninety ... five twelfth grade boys and girls in the College 
Course. The types of errors are shown at the left, and in 
columns to the right are shown the number of each type of 
error made by the boys and girls , with the total number of 
each type of error also shown. At the bottom are shown 
the total number of errors made by the boys and girls with 
the total number made by both groups. Other errors, which 
necessitate observation and class recitation, are not shown, 
as only the test answers are used and the whole mental pro-
cess is not known. 
The upper decade facts coupled with the primary 
combination are the ohief cause of error as shown by the 
table. The boys made 16 primary combinations and 60 upper 
decade fact errors, whil~ the girls made 3 primary combina-
tion and 44 upper decade fact errors. Zeros and decimals 
seemed to cause little difficulty in this process. Carrying 
is shown to be the next most common cause of difficulty, with 
a total of 32 errors. In all, 222 errors are listed, with 
the boys responsible for 126, and the girls responsible for 
96 known errore in the types of errors listed. That errors 
on the number facts, especially the upper decades, is the 
most common cause of difficulty, has been noted by other 
1 
authors. 
1. See Bibliography for studies by Gilmore, Buckley, 
Houghton, et al. 
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In a remedial program, an error distribution of 
this type coupled with classroom observation and oral recita- . 
tion helps to show the teacher where the task lies. It places 
the chief stress on the difficulties which require the most 
attention, and eliminates or decreases the emphasis on those 
which present the least trouble for the children. It gives 
an overall picture of the job to be accomplished by a remedial 
program. We know much of what must be done from this table. 
The next step is the child's individual chart listing his own 
particular difficulties. As the appropriate remedial drill 
study corrects each type of error, it is checked off the chart. 
On completing the program, an inventory and diagnostic teat 
is given to find out if 100% mastery has been achieved. If 
it has not, the necessary drill for eliminating the remaining 
difficulties is worked on by the child. This process should 
be continued until each child is perfectly secure in the 
fundamental operations under consideration. 
12 
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Graph IA shows the distribution, in boys and 
girls of grade 12 in the College Course, of the frequency 
with which various examples of the AP Test were missed. It 
only shows the number of wrong answers for each one of the 
examples. The examples are listed on the left of the graph 
from A at the bottom to Y at the top. On the bottom is 
shown the number of examples missed. Two horizontal blocks 
represent one pupil, The boys are designated by the green 
color and the girls, by the red. 
One girl and three boys missed example A; no girls 
and one boy missed example B; no girls and 5 boys missed 
example C, etc. The rest of the graph is read in a similar 
manner. Example X was the cause of the most failures in the 
teet, with 31 boys and girls having the wrong answer, while 
example V was next, 24 pupils having the wrong answer. Only 
example I was recorded with no mistakes. 
This type of graph has not the greatest value for 
diagnosis and analysis, as it shows only the number of mis-
takes and not the types of errore made. It can only indicate 
where the probable difficulty lies. A more valid graph 
would show the distribution of types of errore made and would 
have a more useful meaning. 
Examples X and V, which caused the most difficult~ 
were addition examples with 6 and 7 addenda respectively, 
and four columna each. They were both further complicated 
with the decimal difficulty (money) carrying, and the use 
of zeros. 
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An analysis chart baaed on the errore of the class 
would be of great help for remedial work by segregating those 
errore which caused difficulty for the individual pupil. It 
would necessarily be basic to a program initiated for this 
purpose. 
This graph points out in what types of examples 
most of our difficulties arise. 
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ERRORS IN MULTIPLICATION 
~qers says that children's errors are rarely 
1 
matters of carelessness, and should not be treated as such. 
It is important that we understand the meaning of 
this clear and direct statement, as it is one of the main 
underlying theses of diagnostic treatment of error. We can 
not assume that an error made by the child has been made 
through thoughtlessness, carelessness, or any factor other 
than his incomplete mastery of the facts and processes in-
volved in the computation. 
Myers goes on further to state that, " a wrong 
answer in number work is apparently just as definite as a 
right answer. In terms of habit processes, there is no dif-
ference between a wrong answer and a right one, Errors are 
not negative entities. They are just as positive as correct 
2 
responses." 
There is a reason for each mistake a child makes. 
By careful diagnosis, we can locate and segregate these errors 
Our problem, then, resolves itself into one of applying the 
proper remedial drill. We must teach our children to figure 
accurately , so accurately that they will make no mistakes. We 
must put the emphasis on the correct bonds. As Myers again 
says, "Play up the correct bonds and get the learner's atten-
3 
tion away from the wrong ones." 
1. MYers, G.C., The Prevention and Correction of Errors, p.9, 
Plymouth Press, Chicago, Illinois, 1925. 
2. Ibid., P• 9 
3 • Ibid. , p • 40 
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Of all the fundamental proceeaea, multiplication 
1 
is the most used and also the most used of all processes. 
For this reason, it has been selected for diagnostic treatment 
in this study. The diagnosis is limited in nature because 
only teet results are used without the aid of classroom ob-
servation and oral recitation. The twelfth grade boys and 
girls in the College Course were again chosen in order to 
check the a~quagy in the fundamentals of a group of pupils 
whose secondary school education is nearly over. The results 
are in tables and graphs showing distribution and achievement 
in scores and times. A graph showing the distribution of 
the examples missed and a table showing the distribution of 
the types of errore have been constructed to present as clear 
a picture as possible of where the causes of failure lie. 
The diagnosis shows that the most common cause of 
error was in the primary combinations and zero multipliers. 
These same findings have been noted by other authors in the 
1. Wilson, G.M. What Arithmetic Shall We Teach ~ p.l4 
Houghton, Mifflin Company, Boston, 1926. 
1 
field of corrective arithmetic. 
The next most prominent type of error noted was 
faulty carrying. The carried ntunber was either added in-
correctly, showing number combination weakness in the upper 
decade facts or simply not carried at all, indicating weak-
ness in the process itself. In many instances, numbers 
were carried without any carrying being required. Com-
bination errore in adding partial products were the oauee 
of an unusually large number of failures. This constitutes 
2 
one of the chief oaueee of weakness in multiplication. 
The following table shows the distribution of 
types of errore made by this group: 
1. Buckley, op. cit. 
Caton, A.J. "How tmch Time is needed to Take an Average 
Fifth or Sixth Grade Pupil from Inaccuracy to 100% Accuracy 
in a Fundamental Process of Arithmetic- Multiplioation,for 
Example ?" Unpublished :Master' e Thesis, Boston Univerei ty, 
1936. 
Lazar, M. "Diagnostic and Remedial Work in Arithmetic 
Fundamentals for Intermediate Grades", Publication #21, 
Board of Eduoation,City of New York, 1928. 
2. Lazar, op. cit. p.4 
218 
TABLE LXXIV 
Showing the Distribution of Errors made on the Wilson_MP Teet, 
given in September ,1940, to Ninety-Six Twelfth Grade Boys 
and Girls in the College Course in Hi gh School F. 
The types of errors and the number of eaall made by the boys an 
girls, with the totals are shown. 
Errors Boys 
1. Primary Combinations 64 
2. 2 or 3 place multiplier with 3 
carrying 
3. Combination errore in adding 
partial products. 28 
4. Carried wrong number 38 
5. Forgot to carry 27 
6. Put carried number in product 2 
7. Misplacement in writing 
partial products 8 
8. Columns confused in adding 
partial products 4 
9. Multiplying by zero 5 
lO.Omitting zeros in 
partial products 1 
11. Omitting 1 figure of 
multiplier 1 
12, Omitting 1 figure of 
multiplicand 4 
13. Decimal point 1 
14. Wrong process 2 
15. Carried with nothing 
to carry 5 
16. Switching multipliers 2 
17. Switched figures in 
partial products 3 
Totals 198 
Girls 
49 
5 
9 
44 
16 
1 
14 
6 
2 
1 
1 
3 
6 
10 
12 
3 
2 
184 
Totals 
113 
8 
37 
82 
43 
3 
22 
10 
7 
2 
2 
7 
7 
12 
17 
5 
5 
382 
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Table LXXIV shows the distribution of the types 
of errors made on the MP teat given in September, 1940, to 
96 twelfth grade boys and girls in the College Course. The 
types of errore are shown at the left, and in columns to the 
right are shown the number of each type of error made by the 
boys and girls, with the total number of each type of error 
also shown. At the bottom are shown the total number of errors 
made by the boys and girls with the total number made by both 
groups. Other errors were made which need classroom observa-
tion and oral recitation for analysis and are, therefore, not 
' 
shown. Only the seventeen most fre quent causes of failure are 
here included. 
The primary combination errors were the cause of 
most failures in the test. The boys made 64, and the girls, 
49 errors of this type for a total of 113 errors. Carrying 
the wrong number was the next most common type of error, with 
the boys making 38 and the girls making 44 errors of this type 
for a total of 82. Combination errors in adding partial pro-
ducts totaled 37, and forgetting to carry totaled 43. !!Us-
placing partial ~roducts caused 22 errors for both the boys 
and girls. Altogether, these five major types of error were 
made 297 times in this test, by the pupils.: If we include the 
17 errors made when carrying was needlessly done, we find that 
314 out of the 382 errors listed can be classified into only 
6 different difficulty groups. 
The classification and the distribution of types 
of errors presented here is quite broad and does not attempt 
to pick out the particular combination facts which cause mis-
takes. Zeros cause considerable difficulty in each of the 
main types of errors shown on the table. They are not desig-
nated as zero difficulties as a rule, but included in with 
the combination errors or process difficulty in which they 
occur. The purpose of constructing this distribution is 
ra~ber t o point out what the teaching chore is. 
With this basis the next step is the individual 
diagnosis of each child's difficulties, gleaning from analysis 
the particular facts and process difficulties causing his 
failures. To aid the teacher in showing how mistakes are 
analyzed and diagnosed, representative examples from the 
test with their wrong answers have been selected. Each will 
be analyzed and an explanation of the diagnosis given. 
1. Primary Combinations. 
0 
3 
~ 
6 7 
0 3 
'b N 
4 
5 
'!5 
7 9 
8 2 
~ !1> 
These facts have been insecurely learned. As a re-
sult, they are repeated in the more difficult examples. 
Errors which occur in simple multi~lication are likely to 
occur in compound multiplication. 
1. Osburne, W. J. Corrective Arithmetic, Volume I, p.52, 
Houghton, Mifflin Company, Boston, 1929. 
2. 
3. 
2 or 3 place 
a. 93 
47 
60'! 
382 
44'7! 
Combination 
362 
21 
~ 
724 
"'10J2 
multiplier with 
b. 93 
47 
44! 
372 
mrnl" 
errors in adding 
4. Carried wrong number. 
896 
83 
26lrn' 
6768 
76638 
5. :~Forgot to oarry. 
92 
56 
5~ 
450 
DCm"! 
carrying. 
a. In this simple 2 place 
multiplication, the mistake 
is undoubtedly in carrying. 
b. Example b has the pri-
mary fact of 7 x 9 wrong. 
partial products. 
The error in this example 
is in the fundamental addi-
tion combination of 6 and 4. 
The wrong number of 3 was 
added to 64. In another in 
stance,the 8x8 combination 
had been done correctly,so 
it is not a oase of an in-
correctly learned fact. 
There are 2 errors here.One 
is the wrong carrying of 2 
to 9x6,and the other is the 
failure to carry the 1 and 
add it to the 9x5 combina-
tion. 
6. Put carried number in product. 
92 
56 
5~ 
460 
51152 
The 1 which was carried fro 
the 5 and 6 addition was 
placed in the product. 
7. Misplacement of partial product. 
842 
2100 
84200 
1684 
252600 
The difficulty shown here 
has most likely been caused 
by the O's in the multiplie • 
As a result, the second row 
in the partial product has 
been placed one space too 
far to the right. 
8. Columns confUsed in adding partial products. 
445 
308 
30b() 
13350 
140060 
9. 1mltiplying by 
10. 
$ 5.90 
10 
$~ 
Omitting zeros 
445 
308 
5'5'60 
1335 
zero. 
The fourth column in the par-
tial product has been omitted and 
the third row repeated. 
The zero in the multiplier and 
multiplicand both probably contri-
buted to this mistake. Insecurity 
in zero difficulty in compound 
multiplication. 
in partial products. 
11. 
16910 
Omitting 1 figure 
The zero in this case was not 
used ~o indicate digit position 
in partial product. As a result, 
partial product is misplaced. 
of multiplier. 
893 The 8 has been omitted entirely 
83 in this calculation. 
2'M 
12. Omitting 1 figure of the multiplicand. 
1784 
367 
n-s-g 
10704 
5352 
643528 
13. Decimal point. 
$ 6,80 
120 
136im 
680 
$81.600 
14. Wrong process. 
92 
56 
04'9' 
460 
'5'I4S 
The 7 x 7 combination has been 
omitted in the first partial pro-
duct. 
The decimal point has been 
counted from the left to the ri ght 
instead of from the opposite di-
rection. 
The 6 and 2 have been added 
instead of multiplied, with the 
resultant whole example wrong. 
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15. Carried when there was nothing to carry. 
915 
504 3m 
47750 
481160 
2 was carried to the 6x9 combi-
nation when it was not required. Prob-
ably still had 2 in mind from the pre-
vious carrying. Knew 5x9 combination 
was 45 as it was done correctly in 
other example. 
16. Switching multipliers. 
445 
308 
3060 
35600 
359560 
The 8 in the multiplier was used 
twice and the 3 omitted entirely. 
17. Switched figu.res in partial products. 
362 
21 
6'!2 
724 
7872 
The mistake here was quite obvi-
ous in writing 632 instead of 362. 
The same mistake was repeated in ex-
ample V when 506 was written as 605 
in the partial product. 
y 
X 
w 
v 
1.( 
T 
tr · 
J. 
p 
() 
N 
f1 
L. 
Kl 
J 
I t 
·--· -fll 
~ 
D, 
c: . 
a: 
A · 
0 
Gr-Cf p h c A. 
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Graph IIA shows the distribution, in boys and 
girls of grade 12 in the College Course, of the frequency 
with which various examples of the MP test were missed. It 
shows only the number of wrong answers for each one of the 
examples. The examples are listed on the left of the graph 
from A at the bottom to Y at the top of the graph. On the 
bottom is shown the number of examples missed. Two horizontal 
blocks represent one pupil. The boys are designated by the 
green color, and the girls by the red. 
Six girls and six boys missed example A; 12 girls 
and 14 boys missed example B; no one missed example C, etc. 
The rest of the graph is read in a similar manner. Example T 
was the cause of the most failures in multiplication, with 
46 boys and girls having the answer wrong, while example N 
was next with 36 wrong answers. Only example C was recorded 
with no mistakes. 
As explained in graph IA on addition, this graph 
shows the number of mistakes and not the types of &rrors 
made. This type of graph does serve a worth while purpose 
in definitely pointing out the types of examples wherein 
lie the greatest difficulties for the pupils. 
Examples T and N, which caused the most difficulty, 
were multiplication examples with two and three figure 
multipliers and three figure multiplicands respectively, 
further oomplioated with zero and decimal difficulties. 
Checking each teat for types of errore causing 
mistakes and oral questioning of the pupils, plus classroom 
observation of the work of pupils would be the best pro-
cedure if a remedial program is to be initiated. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
SUMMARY: In this study, we have shown that in Senior High 
School F, there is great need for a program of remedial drill 
in the fundamental processes of arithmetic. The majority of 
pupils in grades X, XI, and XII are inadequately equipped 
with the basic tools in this subject. The high school con-
sidered in this study is one well above the average in the 
state with an excellent teaching staff. The condition of 
lack of mastery in arithmetic here is not peculiar to this 
school, but is probably found in most secondary schools. 
Buckley found this to be true in another high school in 
eastern Massachusetts where he carried on an extensive pro-
1 
gram of diagnostic and remedial arithmetic. The grade work 
in the school system had been of superior quality, but he 
found that, nevertheless, the high school must needs carry 
on a program for the higher grades. Gilmore in hie study 
2 
found similar conditions. 
This study , which included all pupils in the 
high school on each one of the four inventory and diagnostic 
tests, has resulted in the revelation of many facta which un-
doubtedly heretofore were not realized: 
1. Buckley, op. cit. 
2. Gilmore, op. cit. 
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1. That from 60 to 100% of the pupils in all grades 
in eaeh of the courses is in need of remedial drill on the 
four fundamental processes. Advanced work in other branches 
of mathematics would be met more successfully through having 
a firmer basis of arithmetic groundwork. 
2. That lack of mastery is almost as noticeable in 
the Commercial Course as in the other courses. In no group 
were less than three-fifths of the pupils in need of correct-
ive work. In most cases, fully three-fourths and usually more 
of the pupils needed this corrective drill. 
3. That the times necessary to complete the tests by 
these pupils compared very favorably with the times recorded 
in Buckley's thesis. The time medians were well below those 
established by hie research. Only 2.3% of the pupils failed 
to complete the tests, and of those who failed to complete, 
practically all had made errors. 
4. That the results showed very little improvement 
from year to year. Improvement shown does not begin to com-
pare with that shown by Buckley's pupils after an intensive 
diagnostic and remedial drill progarm of short duration. 
A complete picture of the test results in each 
one of the grades and ·divisions shows how great the need 
for corrective work is. 
Grade XII 
Grade XI 
Grade X 
The corrective loads are as follows : 
Addition 
College 
Commercial 
Social Arts 
College 
Commercial 
Social Arts 
College 
Commercial 
Social Arts 
Boys 
81.84% 
67.74% 
96.15% 
85.19% 
74.07% 
94.06% 
92.19% 
86.21% 
89.04% 
Corrective Load 
Girls 
87.80% 
88.71% 
93,18% 
94.37% 
86.84% 
lOO.Oo% 
95.45% 
86.49% 
91.18% 
This table shows quite clearly the lack of a 
coordinated program of arithmetic for the purpose of firmly 
establishing accuracy in the fundamental processes. In half 
of the oases, the corrective loads have decreased, and in 
half they have increased. The outstanding fact to notice 
is that, even with the maximum decrease as shown by the 
Commercial boys of 18.47% from Grade X to grade XII, a 
majority of the faults or slightly more than two-thirds are 
still included with those needing remedial arithmetic. 
The corrective loads on the subtraction test 
are as follows . . 
Grade XII Subtraction Corrective Load 
Boys Girls 
College 84.90% 81.40% 
Commercial 73.33~~ 81.71% 
Social Arts 87.63% 87.50% 
Grade XI College . 87.04% 80.52% 
Commercial 60.00% 63.38% 
Social Arts 81.92% 86.79% 
Grade X College 87.30% 81.16% 
Commercial 78.57% 67.74% 
Social Arts 84.51% 87. 505~ 
This table, as compared with the table of the 
a ddition test, shows that the subtraction process was some-
what more securely established. The median of the corrective 
load was 7.06 lower than that for t he addition test. The 
same lack of improvement on a grade to grade basis is shown. 
Corrective loads on tne multiplication test follow: 
Grade XII Multiplication Corrective Load 
Boys Girls 
College 90.74% 92.86% 
Commercial 1oo.oo% 98.73% 
Social Arts 98.02% 95.74% 
Grade XI College 98.04% 95.77% 
Commercial 96.15% 94.44% 
Social Arts 97.06% 95.65% 
Grade X College 95.31% 92.54% 
Commercial 100.00% 96.77% 
Social Arts 96.00% 97.62% 
The results of the multiplication test show il.ow ,.great 
the need for. corrective arithmetic is. In no case is the 
corrective loa~ below 9o%. When pupils who are preparing 
for a business career are not sufficiently secure in this 
operation, is there not a need .for the high schools to take 
cognizance of tnis fact and take the proper steps for elim-
inating this situation ? 
The corrective loads on the LDP teet are as follows 
Grade XII Long Division Corrective Load 
~ Girls College • 5% 85.71% 
Commercial 100.00% 9o.oo% 
Social Arts 96.91% 97.92% 
Grade XI College 90.74% 95.71% 
Commercial 88.89% 94.67% 
Social Arts 98.10% 100.00% 
Grade X College 89.06% 91.05% 
Commercial 90.00% 91.80% 
Social Arts 94.29% 97. 67~o 
- ------ - - - ------- - - - - - - - - -
2~2 
This table shows that, as in the multiplication 
test, the twelfth grade boys were unable to aohieve a single 
score of 100 within the generous time limit. The corrective 
load median for all the groups was not quite so high as for 
the multiplication test, but still includes the major part 
of the student body. Any gains, of which there were a few, 
from grade X to grade XII, are small. 
In summarizing the data collected in this research 
we believe we are justified in saying that a fair and equit-
able picture of the need for corrective arithmetic in High 
School F has been constructed. Tne technique of sampling 
which is often inconclusive, has not been used; rather have 
we gone the whole way and reached the entire student body 
to teet their mastery of the four fundamental prooeeses of 
arithmetic. 
In all, 1053 pupils were tested, and except for 
absences over which the investigators had no control, each 
one of them was given the Wilson Addition, Subtraction, 
1 
Multiplication, and Long Division Inventory Diagnostic Tests. 
Results from 4193 tests were tabulated. The pupils were 
members of 3 different divisions; the College Course, the 
Commercial Course, and the Social Arts Course. The tables 
shows the varying number of participating pupils in each 
group. The table following shows the distribution of 
pupils on each of the tests : 
1. See Annendix :a for tests. 
The table following shows the distribution of 
pupils on each of the following teats : 
Addition 
Subtraction 
1050 pupils 
1053 pupils 
Multiplication 1045 pupils 
Long Division 1045 pupils 
Total number of tests4193 
Problems in the administration and correction 
of these tests arose which led to some incomplete papers 
and some whioh were incorrectly marked. As explained in a 
previous chapter, the objective of this study was not im-
paired by these discrepancies. We were not interested in 
grades attained as such, but rather in the problem of lOa% 
mastery. Pupils who failed to achieve perfect scores of 
100 within the stated time limit were considered in need 
of corrective drill in arithmetic. 
The time standards which were set for each of 
the tests were those established by Buckley in his study 
1 
of the Lynn High S.chool. The times were as follows 
1. See Chapter II. 
Addition 5 minutes 
Subtraction 6 minutes 
Multiplication 12 minutes 
Long Division 15 minutes 
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These time limits are based on a comparison of 
the time standards of grades VI through VIII with the median 
times in the tests administered by Buckley. All pupils, 
except those obviously in need of help, completed the tests 
within the limits. The scores achieved on the tests are 
typical of those achieved in other secondary schools. 
The results very clearly indicate the need for 
attention to arithmetic at the high school level. No attempt 
to place responsibility for this very apparent lack of 
mastery in the fundamental processes of arithmetic on the 
lower grades has been made~ The teaching of these pro-
cesses is a function begun in the elementary school which 
nntst be continued through the Senior High School. It is 
not something to be learned and then set aside as complete, 
but must be kept alive through constant use and checking. 
No business can remain a going concern with the per cent 
of failure shown by these test results. It is our job as 
educators to recognize the task before us and to carry it 
to a successful conclusion. 
CONCLUSIONS AND REFLEC~IONS 
In concluding this study, we would like to say 
that it has been a most enjoyable researoh and it is to be 
hoped that others in the field will be made. The following 
concluding thoughts are appropriate 
1. Secondary schools have generally kept them-
selves aloof from the practioes and teachings of the elemen-
tary schools. They have never conceded the necessity of 
teaching or re-teaching so- called grammar school subjects. 
The common practice has been to condemn lack of proficiency 
in subject-matter and pass responsibility back to the lower 
grades. The secondary school must accept the problem as 
its own. Arithmetic can only be kept dynamic through con-
stant use, check, and remedial drill. This is probably 
true of all basic skills, including spelling, reading, 
writing, and language usage. 
2. We have no alternative other than to acoept 
100% mastery. Social necessity and use is the criterion 
for all school work,- a natural and acceptable standard. 
To hold our children to any other standard of lower quality 
is to weaken our ability to prepare them adequately for 
their entry into the sooial and business life of the nation. 
A single mis-spelled word in a letter of application con-
signs the letter to the waste-basket. A platform speaker 
loses caste if he makes a single error of speech. What 
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about a senior high school pupil who makes mistakes on 5 
examples out of 25, when the examples are whole numbers only, 
in addition, subtraction, multiplication, or division, all 
very simple ? 
3. Arithmetic has a definite and prescribed role 
in our lives. It is the basic tool of business and plays 
an important part in our everyday activities. As such, it 
cannot be passed off in a cursory or routine manner, but 
must be given the emphasis and understanding which is its 
due. Any program in a secondary school which fails to make 
proper provision for this subject is not providing the 
child an educational necessity that is his right and which 
is the school:1:s moral obligation to teach him. The program 
should be applied to those who need it, on a part-time re-
medial schedule. l~xtra time on mathematics is not necess-
ary. 
4. Accepting average scores of 75, 85, or even 
90, gives the child a mental attitude that mediocrity in 
his work is acceptable. The school is his daily life and 
from it his lessons in preparation for later active parti-
cipation in adult community life are learned. We know that 
business and finance demand lOo% accuracy, and yet we do 
not see the irreparable harm we do in instilling the con-
viction that lower quality achievement is acceptable. 
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5. The effects of a research such as this will 
become more pronounced and far-reaching through the accumula-
tion of more data. The study of corrective arithmetic in 
the secondary schools is as yet a relatively unexplored 
field and the results of this study indicate a definite 
trend. The furthering of this work to an acceptable con-
clusion should constitute a real challenge to progressiv& 
1 
educators. 
6. Finally, this study has shown the need for 
corrective arithmetic in the secondary school. It bas made 
a complete check of all classes in a superior senior high 
school and found them wanting in achievement in the four 
fundamental processes of arithmetic. 
The task confronting us is no light responsibili-
ty. We must recognize our obligation to prepare adequately 
the children entrusted to our guidance for their entrance 
into adult society. Education gives the child the oppor-
tuni.ty and tools to realize fully those inherent resources 
and capacities a benevolent nature has endowed him with. 
This study has attempted to see if some of these tools were 
having their keen edges dulled through disuse and indiffer-
ence. If it has awakened us from our detrimental neglect of 
this situation, it will,indeed, not have been in vain. 
1. Studies completed at the Junior High School level include: 
Randall, Nelson, Houghton, Ringer; at the Senior High School 
level- Gilmore, Buckley. 
Check Educational Index for others. 
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APPEIIDIX A 
TABLE SHOWING THE COVERAGE OF THE FIDTDAMEl;J"TAL 
ADDITION FACTS IN THE WILSON AP TEST. 
P-44 
T.{BLE XLVI- THE DISTRIBUTION OF PRI1VffiY LUJD UPPER-DECADE 1 
FACTS IN THE WILSON ADDITION PROCESS TEST (TEST AP),~ORM 2 
0 1 2 3 4 5 6 7 8 9 
0 1 1 1 1 1 1 1 1 1 1 
1 1 1 2 1 1 1 1 2 1 1 
2 1 2 1 2 3 1 1 1 1 2 
3 1 2 2 2 2 1 2 2 2 1 
4 1 1 2 2 1 1 1 1 1 1 
5 1 1 1 2 1 1 1 . 1 1 1 100 primary facts 
6 1 1 2 3 1 1 1 1 1 1 
7 1 1 2 1 1 1 1 1 1 1 
8 2 2 1 1 1 1 1 1 1 2 
9 2 1 1 1 1 1 1 1 1 1 
10 1 1 1 1 1 1 1 1 2 1 
11 1 1 1 1 1 3 1 1 
12 1 1 1 1 1 
13 1 2 1 1 1 1 
14 1 1 1 1 1 1 
15 1 1 1 1 1 1 
16 2 2 1 
17 1 1 1 
18 1 3 1 1 1 1 1 
19 1 1 1 1 
20 2 1 1 1 
21 1 1 1 1 1 
22 1 1 
23 1 1 
24 1 1 1 2 1 1 94 of the 300 
25 1 2 upper decade 
26 1 facts 
27 
28 1 
29 1 1 1 
30 1 1 1 
31 
32 1 1 
33 1 
34 
35 
36 
37 1 
38 1 
39 1 1 
The numbers indicated at the top are added to the numbers 
indicated at the left. 
1. Quoted from Teachin~ the New Arithmetic, Wilson, ;:)'tone, 
and Dalrymple, op.cit. p.388. 
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APPENDIX B 
COPIES OF TESTS USED: AP, SP, ~~' LDP. 
~core, _____ _ 
Time _____ _ 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
By GUY M. WILSON, Ph.D. 
Test L D P Long Division Process Step Difficulties 
!l"i----------- Age: ___ Grade ___ Building _______ City _______ _ 
To the Pupil: This is a test in long division. 
If at any point you do not know what to do, place a check ( y) and try to note the reason. When the 
test is over, get your teacher to help you on the points that bothered. 
Note time when you star.__ _____ ; when you finis ..___ ___ _ 
The score is the number right times 4. 
Divide: 
(a) (b) (c) (d) (e) 
30) $6.90 32) 3872 51) 5693 21) 6749 52) 1198 
(f) (g) (h) ( i) ( j) 
28) 392 61) 1974 45) $31.50 91) 3915 42) 1008 
(k) (1) (m) (n) ( 0) 
63) 2394 59) 1357 111) 8991 131) 2751 74) 2740 
(p) (q) (r) (s) (t) 
14) $8.40 47) 4300 83) 76360 70) 1740 98) 9016 
~ ( v) (w) (x) (Y) 
73) 3358 1122) 135762 32) $177.00 26) 18460 45) 3555 
The copyright law piohibits the duplicating of this material by a n y process for p erso n a l u se or sale without the permission of the copyright owner. 
Copyright, 1936, by G uy M. Wilson. All rights reserved. 
THE PALMER COMPANY, Publishers 
Boston, Massachusetts 
ANALYSIS OF ERRORS 
For each error made in the test, there should be a tally entered in the right place on this plan. 
1. Division process not known, or not 
kept in mind, general confusion __ _ 
22. Remainder, not using a final zero, 
which forms part of remainder 
2. Division incomplete, all fig-
ures of dividend not used 
3. Division facts not known (table 
facts) 
4 . Bringing down figures, two fig-
ures brought down, only one 
needed 
5. Bringing down figures, failure 
to bring down next figure 
6. Bringing down figures, wrong 
figure brought down 
7. Bringing down figures, dividend 
figure brought down a second 
time 
8. Bringing down figures, annex-
ing zero or needed figure to 
dividend, then bringing down 
9. Divisor put as quotient in 
answer 
10. Quotient figure too small 
11. Quotient figure too large 
12. Quotient figure put over wrong 
dividend figure 
13. Quotient, wrong figure in quo-
tient, but right multiplier used __ _ 
14. Quotient, putting any figure in 
quotient, but making last product 
equal last partial dividend 
15. Quotient, not obtaining last 
quotient figure 
16. Quotient, last f i gure when zero, 
not set down 
17. Partial dividend, larger than 
divisor used, giving an extra 
figure in quotient 
18. Remainder, failure to subtract 
to get final remainder 
19. Remainder, not expressed in 
answer 
20. Remainder, extra figure put in 
remainder 
21. Remainder, expressing remainder 
as fraction and not reducing 
23. Remainder, larger than divisor 
24. Zero ami tted between figures 
of quotient 
25. Zero omitted at end of 
quotient 
26. Zero within dividend ignored 
27. Final zero in dividend ignored 
28. Confused by dollar sign and 
decimal point 
29. lnabili ty to check the answer 
30. Subtraction facts 0 to 9 (no 
borrowing) 
31. Subtraction facts 10-19 
(borrowing) 
32. Decreasing next figure, 
although no borrowing 
33. Not decreasing next figure for 
one borrowed 
34. Borrowing when unnecessary 
35. Not completing final (left 
hand) subtraction 
36. Multiplication facts, no 
carrying (other than 0) 
37. Multiplication errors, when 
zero is involved 
38. Multiplication errors, with 
carrying 
39. Failure to carry in multi-
plying 
40. Multiplication, ca rrying when 
there is none to carry 
41. Repeating parts of multiplica-
tion table 
42. Not completing multiplication 
missing one figure 
43. Correct figure in quotient, but 
not used in multiplying 
44. 
45. 
46. 
Score Any score less than 1 00 calls for corrective work. Find your errors and card the facts missed. 
---
Time If the time is too long it indica tes unsatisfactory habits of work. For this test, the t ime should not be greater than: 
40 minutes in g rade 5; better if only 20 minutes. 
30 m inutes in grade 6; better if only 20 minutes. 
2 0 minutes in grade 7; better if only I 5 minutes. 
I 8 minutes in gra de 8; better if only I 2 m inutes. 
Score ____ _ 
Time _____ _ 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
By GUY M. WILSON, Ph.D. 
Test M P Multiplication Process Step Difficulties 
::.il"o:.__ _________ Age ___ Grade ____ Building _______ City _______ _ 
In this test, multiply. 
If you hesitate, place a check { y). 
If you count or say the tables, double check { yy). 
Note time when you star~------= when you fi.nisu _______ _ 
The score is the number right times 4. 
(a) (b) (c) (d) 
8 7 4 2 6 7 3 2 8 6 $ 3.6 5 5 0 1 $ 8.0 5 
6 3 9 7 4 5 3 3 4 
.J.. 6 6 7 
- - - -
(e) (f) (g) (h) 
6 4 7 4 1 3 9 0 8 1 $ 7.4 0 $5.9 0 $7 0 0.95 
0 5 8 4 1 4 _g 3 9 8 6 1 0 4 
- - - - -
( i) ( j ) (k) (1) (m) ( n) 
7 1 3 6 2 9 3 9 2 9 3 $7.3 0 
1 7 2 1 _u 5 6 8 9 2 9 
--
(o) (p) (q) (r) (s) (t) 
8 9 6 6 9 3 4 4 5 1 5 4 7 0 8 1 $6 8 o. 
8 3 6 0 0 3 0 8 2 7 0 5 0 9 1 2 0 
(u) (v) (w) (x) (Y) 
9 1 5 5 0 6 8 3 0 2 1 7 8 4 8 4 2 
5 0 4 1 5 9 8 0 5 3 6 7 2 1 0 0 
The copyright law prohibits the duplicating of this material by any procese for personal use or sale without the permission of the copyright owne r . 
Copyright. 1936. by Guy M. Wilson. All rights reserved. 
THE PALMER COMPANY, Publishers 
Boston, Massachusetts 
ANALYSIS OF ERRORS-MULTIPLICATION 
For each error made in the test, there should be a tally entered in the right place on this plan. 
1. Primary combinations 
2. One-place multiplier, no carrying 
3. One-place multiplier, carrying requiring addition in same 
decade 
4. One-place multiplier, carrying requiring addition in higher 
decade 
5. One-place multiplier, zeros in multiplicand with and without 
carrying into zero 
6. Two- or three-place multiplier, no carrying 
7. Two- or three-place multiplier, with carrying 
8. Zeros in multiplicand 
9. Addition combination errors in carrying 
10. Combination errors in adding partial products 
11. Carried wrong number 
12. Forgot to carry 
13. Errors in carrying into zero 
14. Put carried number in product 
15. Misplacement in writing partial products 
16. Columns confused in adding partial products 
17. Multiplying by zero 
18. Omitting zeros in partial product 
19. Omitting one figure of multiplier 
20. Omitting one figure multiplicand 
21. Switching multipliers 
22. Decimal point omitted or misplaced in product (U. S. money) 
23. Used wrong process, added or subtracted 
24. Counted or said tables to get multiplication facts 
25. 
26. 
27. 
28. 
Score Any score less than 1 00 calls for corrective work. Find your errors and card the facts missed. 
Time If the time is too long it indicates unsatisfactory habits of work. For this test, the time should not be greater 
20 minutes in grade 4; better if only I 0 minutes. 
2 0 minutes in grade 5 ; better if only 8 minutes. 
1 5 minutes in grade 6; better if o nly 7 minutes. 
12 minutes in grade 7; better if only 6 minutes. 
12 minutes in grade 8; better if only 6 minutes. 
Score _ ___ _ 
Time ____ _ 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
By GUY M. WILSON, Ph.D. 
Test S P Subtraction Process Step Difficulties 
~an1e__ _________ Age ___ Grade. ___ Building _______ City _ ______ _ 
To the Pupil: Subtract in this test. 
If you hesitate, place a check ( y') . 
If you count, double check ( y'y'). 
Note time when you start ______ : when you stop·------
The score is the number right times 4. 
(a) (b) 
8 7 9 5 8 6 9 7 6 9 10 14 17 13 13 
7 0 3 0 5 4 6 7 0 8 6 5 8 9 5 
--- --- --- --- --- --- --- --- --- --- -- - -- --
(c) (d) 
6 7 8 3 7 3 7 8 6 4 5 8 9 8 4 2 5 8 4 7 3 6 9 2 1 
5 1 4 2 6 2 2 6 3 2 3 1 5 8 3 2 '5 3 4 3 3 6 6 2 
--- --- ---
(e) (f) (g) (h) (i) ( j ) 
1 1 8 9 7 5 5 8 4 2 8 2 7 1 5 6 3 0 3 4 5 4 
4 5 3 3 0 0 9 1 2 . 0 2 3 6 1 4 0 0 9 1 
(1) (m) (n) (o) (P) (q) 
9 2 6 1 5 3 3 1 1 4 2 0 4 7 0 0 7 8 4 9 1 5 0 9 
4 7 8 0 2 1 8 6 1 2 5 4 1 4 3 2 1 9 9 1 8 0 2 
(t) (u) (v) (w) (x) 
1 3 0 2 1 2 7 6 $5.0 0 $5 5.4 0 $8 .1 0 $2 5.1 
8 0 4 8 9 7 1.5 1 4 2.2 5 5.9 8 1 7.0 
-----
';. 
~ Copyright, 1936, by Guy M . Wilson . All rights reserved. 
' 14 12 11 13 
....1. 3 2 7 
-
3 2 2 1 1 3 3 
9 9 7 7 6 6 
(k) 
4 8 2 9 
6 5 7 
(r) 
8 1 4 9 1 
0 8 4 3 
(Y) 
0 $ 1 4.0 0 
5 9.9 8 
The copyrieht law p rohibits the duplicating of this material by any process for personal use or sale without the permission of the copyright o wne:-. 
THE PALMER COMPANY, Publishers 
Boston, Massa chusetts 
ANALYSIS OF ERRORS- SUBTRACTION 
For each error made in the test, there should be a tally entered in the right place on this plan. 
1. Adding instead of subtracting 
2. Borrowing, failing to borrow when necessary 
3. Borrowing, from second figure to left instead of first 
4. Borrowing, increasing instead of decreasing minuend digit 
5. Borrowing, not taking one away when borrowed 
6. Borrowing, the one borrowed added as a unit 
7. Borrowing too many; e.g., 2 or 3 instead of 1 
8. Borrowing,when unnecessary 
9. Double borrowing 
10. Triple borrowing 
11. Combination errors, minuend under 10 
12. Combination errors, minuend 10 to 18 
13. Counting for answer 
14. Cross subtraction 
15. Lefts, dangling lefts ignored 
16. Lefts, vanishing lefts brought down 
17. Minuend figure brought down 
18. Minuend, figure of minuend taken from subtrahend 
19. Process not understood 
20. Remainder figures reversed 
21. Remainder, one borrowed put as next figure in remainder 
22. Subtrahend figure brought down 
23. Subtracting units only 
24. Unknown combinations derived from known 
25. Zero, when remainder is zero, bringing down figure of subtra-
hend or minuend 
26. Zero, subtracting some number from 0 == 0 
27. Zero, subtracting some number from 0 == subtrahend figure 
'28. Zero subtracted from some number == 0 
29. Other zero difficulties 
30. Dollars and cents 
31. 
32. 
33. 
34. 
35. 
Score Any score less than I 00 ca lls for corrective work. Find your errors and card the facts missed. 
Time If the time is too long it indicates unsatis factory habits of work. For this test, the t:me should n o t be greater than: 
20 minutes in grade 3; better if only I 0 m inutes. 
I 5 minutes in grade 4; better if only 8 m inutes. 
I 2 minutes in g ra d e 5 ; better if only 6 minutes. 
I 2 minutes in grade 6; better if only 5 minutes. 
1 0 minutes in gra de 7; better if only 5 minutes. 
I 0 minutes in grad e 8 ; b e tter if only 4 minutes. 
